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Sehr geehrter Herr Vorsitzender, 

in o.g. Sitzung wurde ich gefragt, welche „schriftlichen Grundlagen“ zu meiner Auffassung 

geführt haben, ein differenziertes, risikobasiertes Verbot von PFAS zu befürworten. 

In der Anlage finden Sie die entsprechenden Dokumente. 

Zudem hebe ich hervor, dass sich auch das BMWK gegen ein pauschales, 

undifferenziertes Verbot der gesamten PFAS-Stoffklassen ausspricht. Beim 

Spitzengespräch Chemie im Bundeskanzleramt am 27. September 2023 hat die 

Bundesregierung klargemacht, dass sie ein Totalverbot von PFAS nicht unterstützt. 

Hinsichtlich des Verfahrens ergänze ich meine Ausführungen wie folgt: Die Europäische 

Chemikalienagentur (ECHA) hat das Beschränkungsdossier am 07. Februar 2023 

veröffentlicht. Vom 22. März bis 25. September 2023 erfolgte seitens der ECHA eine 

öffentliche Konsultation, um u. a. weitere Informationen zur Berücksichtigung bei der 

Gewährung von Ausnahmeregelungen zu sammeln. In diesem Verfahrensschritt hatten 

insbesondere Produzenten und Anwender eines Stoffes die Chance, im Lichte ihrer 

Erfahrungen ihre Positionen in das Verfahren einzuspeisen. Dabei konnten sie 
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insbesondere auch auf ggf. fehlende Substitutionsmöglichkeiten hinweisen. Das MWVATT 

hat Unternehmen und Verbände auf diese Möglichkeit der Beteiligung hingewiesen und 

geraten, an der öffentlichen Konsultation teilzunehmen. Insgesamt gingen bei der ECHA 

mehr als 5.600 Kommentierungen ein. Die Mitgliedstaaten sind in diesem 

Verfahrensschritt nicht beteiligt. 

Bis März 2024 werden die wissenschaftlichen Ausschüsse der ECHA unter 

Berücksichtigung der Kommentierungen über den Vorschlag beraten und Stellungnahmen 

verfassen. Zu dem Stellungnahme-Entwurf des Ausschusses für sozioökonomische 

Analyse der ECHA wird eine zweite öffentliche Konsultation (60 Tage) erfolgen. Die 

Mitgliedstaaten sind auch in diesen Verfahrensschritten nicht beteiligt. Ein Vorschlag der 

ECHA an die Europäische Kommission (KOM) wird daher für März 2024 erwartet. Die 

KOM hat anschließend einen Vorschlag für eine Beschränkung zu erarbeiten, der 

schließlich von den Mitgliedstaaten im REACH-Regelungsausschuss beraten wird. Mit 

einer Entscheidung ist für 2025/2026 zu rechnen. 

Mit freundlichen Grüßen 

Claus Ruhe Madsen 
 
 
Anlagen: 
 

- Pressemitteilung Chemie-Spitzengespräch v. 27.09.2023 
- VCI - Stellungnahme zum REACH-Beschränkungsvorschlag v. PFAS v. 21.04.23 
- VCI – Position zum REACH-Beschränkungsvorschlag von PFAS v. 08.08.23 
- BDI - PFAS-Beschränkung v. 24.04.23 
- VDMA – Regulierung von PFAS im Rahmen der REACH-Verordnung 
- PFAS-haltige Technologien für den Weg der EU zu einer klimaneutralen 

Gesellschaft auf Grundlage des europäischen Green Deals – Juli 2023 
- baua – Öffentliche Konsultation – Ihre Möglichkeit zur Beteiligung v. 03.04.23 
- baua – Warum werden PFAS reguliert? V. 03.04.23 
- baua – Der Beschränkungsvorschlag im Detail v. 03.04.23 
- baua – Das Beschränkungsverfahren – eine Einführung v. 03.04.23 
- Antwort der BReg auf die Kleine Anfrage der Fraktion der CDU/CSU (Drucksache 

20/3223 v. 30.08.23) 
- BUND – Fluorchemikalien: Langlebig, gefährlich, vermeidbar  
- Mainfest für ein dringendes Verbot der „ewigen Chemikalien“ PFAS 
- ECHA – Annex XV Restriction Report 



Chemie-Spitzengespräch am 27. September 2023

Pressemitteilung 189

Mittwoch, 27. September 2023

Presse- und Informationsamt der Bundesregierung (BPA)

Die chemische Industrie ist eine der wichtigsten Branchen der deutschen Volkswirtschaft. Deutschland ist Europas

größte Chemienation und steht gemessen am Umsatz weltweit an vierter Stelle hinter den USA, Japan und China.

Die chemische Industrie ist Basis vieler industrieller Wertschö pfungsketten in Deutschland, ist Impulsgeberin für

Innovationen und essentiell  für eine erfolgreiche Transformation der Industrie.

Die chemische Industrie unterliegt auch selbst einem notwendigen Transformationsprozess. Zugleich steht die

Branche angesichts des russischen Angriffskriegs gegen die Ukraine, einer schwachen Nachfrage und hohen

Energie- und Rohstoffpreisen aktuell vor sehr großen Herausforderungen und zunehmend unter internationalem

Wettbewerbsdruck.

Politik, Industrie und Sozialpartner verfolgen das gemeinsame Ziel einer wettbewerbsfähigen, erfolgreichen und an

den Zielen der nachhaltigen Entwicklung orientierten chemischen Industrie in Deutschland. Leitbild ist auch

künftig ein Mix aus global erfolgreichen großen und vielen mittleren und kleinen Unternehmen im Bereich der

Grundstoff- und Spezialchemie. Eine gute Infrastruktur, leistungsfähige Chemieparks und Verbundstandorte, sehr

gut ausgebildete Fachkräfte, exzellente Grundlagen- aber auch angewandte Forschung sowie ein dynamisches

Start-up Ökosystem sind entscheidende Erfolgsparameter.

Bei dem Spitzengespräch mit der Chemieindustrie haben sich die Unternehmen, die Sozialpartner und die Politik zu

den notwendigen Rahmenbedingungen für mehr Planungssicherheit für nachhaltiges Wachstum und

Wettbewerbsfähigkeit verständigt.

1. Wettbewerbsfähige Energie- und Rohstoffversorgung

Grundlage für eine erfolgreiche Transformation der deutschen Industrie ist eine sichere Energieversorgung zu

wettbewerbsfähigen Kosten. Das gilt im besonderen Maße für die chemische Industrie, die überwiegend

energieintensiv ist und einem starken internationalen Wettbewerb ausgesetzt ist. Der beschleunigte Ausbau der

Erneuerbaren Energien, besser ausgebaute Energienetze und ein effizientes Strommarktdesign sind dafür wichtige

Voraussetzungen. Folgende Punkte sind für die Bundesregierung prioritär:

• Der Ausbau des Wasserstoffnetzes wird beschleunigt.

• Durch die Erweiterung von Eigenverbrauchsprivilegien erleichtert die Bundesregierung Unternehmen die

Nutzung von eigenen Stromversorgungsanlagen.

• Auf EU-Ebene setzt sich die Bundesregierung für ein effizientes Strommarktdesign ein.

  



• Die Bundesregierung ist sich der Bedeutung wettbewerbsfähiger Strom- und Energiepreise auch für die

chemische Industrie bewusst. Sie befindet sich in Gesprächen mit dem Parlament über Vorschläge, wie die

Stromversorgung so ausgestaltet werden kann, dass Strompreise stabilisiert werden können und damit

Planungssicherheit verbessert werden kann.

2. Abbau bürokratischer Hürden

Grundlage für Investitionen der Industrie sind verlässliche Rahmenbedingungen, schnelle Planungs- und

Genehmigungsverfahren und regulatorische Anforderungen, bei denen Aufwand und Nutzen in einem

ausgewogenen Verhältnis stehen.

Die Bundesregierung verfolgt verschiedene Maßnahmen, um die Bürokratiebelastung für die Wirtschaft zu

reduzieren. Noch in diesem Jahr soll ein Entwurf für ein weiteres Bürokratieentlastungsgesetz vorgelegt werden.

Ein entsprechendes Eckpunktepapier wurde am 30. August 2023 im Kabinett beschlossen.

Aktuell befindet sich die Novelle des BImSchG im parlamentarischen Verfahren. Hierin sind zahlreiche Maßnahmen

zur Verfahrensbeschleunigung vorgesehen. Hierunter fallen unter anderem die Stärkung der Rolle des

Projektmanagers, eine Beschränkung der Verlängerungsmöglichkeiten für Genehmigungsfristen und die

Erleichterung der Möglichkeiten zur Nachreichung von Unterlagen. In die Novelle des BImSchG sollen zudem

weitere Maßnahmen zur Digitalisierung immissionsschutzrechtlicher Genehmigungsverfahren aufgenommen

werden. Als ein Beispiel sollen Genehmigungsverfahren für Elektrolyseure deutlich vereinfacht werden, indem kein

Erörterungstermin mehr stattfinden muss.

Im „Pakt für Planungs-, Genehmigungs- und Umsetzungsbeschleunigung“ erarbeiten Bund und Länder gemeinsam

weitere Verfahrensbeschleunigungen. Unter anderem soll der vorzeitige Maßnahmenbeginn im Bundes-

Immissionsschutzgesetz (BImSchG) verstärkt genutzt werden können. Der Pakt wird aktuell mit den Ländern

diskutiert und soll möglichst bis Ende des Jahres abgeschlossen werden. Aktuell befindet sich zudem die Novelle

des BImSchG im parlamentarischen Verfahren. Zudem beschäftigt sich die Bundesregierung mit der Frage, wie

grundsätzlich die Zahl und der Umfang von erforderlichen Gutachten im Genehmigungsverfahren reduziert werden

kann.

Die Bundesregierung plant gemeinsam mit den Ländern eine Ende-zu-Ende Digitalisierung und teilweise

Automatisierung des BImSch-Genehmigungsprozesses auch unter dem Einsatz von Künstlicher Intelligenz. Auf

EU-Ebene setzt sich die Bundesregierung dafür ein, Berichtspflichten effizienter auszugestalten und den Aufwand

zu reduzieren, anstatt ihn zu erhöhen.

3. Ausgewogener europäischer Regulierungsrahmen

Der Schutz von Umwelt und Gesundheit wie auch der Arbeitsschutz sind zentrale Anliegen der Bundesregierung.

Die europäische Chemikalienstrategie für Nachhaltigkeit (CSS) soll den bestehenden europäischen Rahmen

verbessern. Zugleich muss gewährleistet werden, dass der Hochlauf von Zukunftstechnologien für die

Energiewende, die Entwicklung innovativer Materialien, Produkte und Prozesse, die Produktion von

Hochtechnologiegütern und die Versorgung der Bevölkerung sowie der Industrie mit essentiellen Gütern nicht

gehemmt werden. Die CSS soll daher auch Grundlage für einen zukunfts- und wettbewerbsfähigen, resilienten

Chemikaliensektor sein und zu einer Verbesserung der Wettbewerbsfähigkeitsposition der europäischen

Chemieindustrie führen. Das gilt besonders mit Hinblick auf regulatorische Anforderungen und dem erklärten

Willen Bürokratie wo immer möglich zu reduzieren.

Die Bundesregierung setzt sich dafür ein, dass der Maßstab der EU für REACH-Stoffbeschränkungen risikobasiert

bleibt. Pauschale, undifferenzierte Verbote ganzer Stoffklassen sind nach Ansicht der Bundesregierung nicht vom

bestehenden europäischen Rechtsrahmen gedeckt und sind nach dem aktuellen Vorschlag der deutschen und

weiterer Fachbehörden auch nicht vorgesehen. Ein Totalverbot von PFAS ist insofern nicht geplant und würde von



der Bundesregierung auch nicht unterstützt. Dabei soll es nach Auffassung der Bundesregierung dauerhaft bleiben,

insbesondere im Rahmen der Diskussionen um die europäische Chemikalienstrategie und REACH. Um negative

Auswirkungen von Stoffen auf Umwelt und Gesundheit und zunehmende Abhängigkeiten von außereuropäischen

Anbietern so weit wie möglich zu vermeiden sowie zugleich die Transformationsfähigkeit der Industrie weiter zu

verbessern, muss auch die Forschung nach Alternativen entschieden vorangetrieben werden.

Die Bundesregierung und die chemische Industrie bekräftigen ihr gemeinsames Engagement für ein nachhaltiges

internationales Chemikalienmanagement. Angesichts der weltweiten Verflechtungen der Chemieindustrie und mit

Blick auf unsere globale Verantwortung für eine nachhaltige Zukunft muss von der Weltchemikalienkonferenz ein

starkes Signal für einen weltweit sicheren Umgang mit Chemikalien ausgehen. Dies trägt gleichzeitig dazu bei,

weltweit faire Wettbewerbsbedingungen zu schaffen.

4. Gezielte Förderung von Innovationen

Wesentliche Stärken der deutschen Chemieindustrie sind die Fähigkeit sich auf verändernde Nachfragen

einzustellen, innovative Produkte zu entwickeln und neue Märkte zu erschließen. Politik, Industrie und

Sozialpartner stimmen überein, dass die Innovationskraft der deutschen Chemie gestärkt werden muss, damit

Wettbewerbsfähigkeit und gute Beschäftigung erhalten werden können. Damit können auch der Umwelt- und

Gesundheitsschutz verbessert, Rohstoffabhängigkeiten reduziert und neue Märkte erschlossen werden.

Zu den wichtigsten Zukunftsfeldern, die für die Transformation zu einer nachhaltigen Chemie unerlässlich sind,

gehören neue Technologien für die Energieerzeugung und -speicherung, alternative Kohlenstoffquellen,

kreislaufgeführte Produkte sowie die technologieoffene Betrachtung von Recycling-Verfahren und die Entwicklung

neuer Werkstoffe ("Advanced Materials").

• Die Bundesregierung erarbeitet in einem breit angelegten Stakeholder-Prozess eine Nationale

Kreislaufwirtschaftsstrategie, die bestehende rohstoffpolitische Strategien und Initiativen bündelt. Die Allianz

für Transformation wird diesen Prozess begleiten und dem Thema Kreislaufwirtschaft ein Spitzengespräch

widmen.

• Die Bundesregierung unterstützt über ihre Forschungs- und Innovationsförderung gezielt die Entwicklung von

neuen, innovativen Materialien für das nachhaltige und ressourceneffiziente Wirtschaften.  

• Mit der Nutzung von Reallaboren will die Bundesregierung Freiräume für Innovationen schaffen. Sie arbeitet

daher an einem Reallabore-Gesetz, das in dieser Legislaturperiode beschlossen werden soll.

• Von der im Wachstumschancengesetz vorgesehenen Ausweitung der steuerlichen Forschungsförderung und der

Investitionsprämie wird auch die forschungsstarke chemische Industrie in Deutschland profitieren. Die

Bundesregierung wird sich bei der EU für eine Verlängerung des Temporary Crisis and Transition Framework

(TCTF) einsetzen.

• Das Finanzierungsinstrumentarium für KMU und Start-ups in Deutschland steht auch Unternehmen der Chemie

zur Verfügung. Beispielsweise hat der High-Tech Gründerfonds einen Schwerpunkt in den Bereichen Life

Sciences und Chemie und der neue DeepTech & Climate Fonds i.H.v. 1 Mrd. EUR steht auch Deep-Tech Start-ups

aus der Chemie offen. Mit dem Zukunftsfonds stellt die Bundesregierung bis 2030 insgesamt weitere 10 Mrd.

EUR für Wachstumsfinanzierung zur Verfügung.

• Die Bundesregierung unterstützt im Internationalen Kompetenzzentrum für Nachhaltige Chemie (International

Sustainable Chemistry Collaborative Centre ISC3) mit einem Start-up-Service die Entwicklung von jungen

Unternehmen mit nachhaltigen Lösungen im Chemiesektor.

• Chemische Recyclingverfahren werden von der Bundesregierung als wichtige Ergänzung zum mechanischen

Recycling unterstützt, wenn dadurch Rohstoffe effizient genutzt werden können. Investitionen und

Ansiedlungen, die dieses Ziel unterstützen, werden positiv flankiert.



5. Fachkräftesicherung

Hochschulen und auch das System der dualen Berufsausbildung bilden ein bewährtes Fundament für hoch

qualifizierte Fachkräfte, die auch international sehr angesehen sind. Der Bund und die Länder unterstreichen die

Bedeutung der Bildung in den Bereichen Mathematik, Informatik, Naturwissenschaft und Technik (MINT-Fächer) in

der gesamten Bildungskette für die chemische Industrie. Mit der Fachkräftestrategie der Bundesregierung und dem

beschlossenen Fachkräftezuwanderungsgesetz sind wichtige Grundlagen für qualifizierte Migration beschlossen.

Bund und Länder arbeiten gemeinsam daran, die Verfahren weiter zu beschleunigen.  

6. Zum weiteren Prozess

Politik, Industrie und Sozialpartner bekräftigen ihr gemeinsames Ziel eines wettbewerbsfähigen, nachhaltigen

Chemie-Standort Deutschlands. Der Austausch zu den Rahmenbedingungen der chemischen Industrie soll

fortgesetzt werden mit dem Ziel eines Chemie-Pakts.
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REACH-Beschränkungsvorschlag von PFAS 
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Der VCI und seine Fachverbände vertreten die Interessen von rund 1.900 Unternehmen aus der chemisch-

pharmazeutischen Industrie und chemienaher Wirtschaftszweige gegenüber Politik, Behörden, anderen 

Bereichen der Wirtschaft, der Wissenschaft und den Medien. 2022 setzten die Mitgliedsunternehmen des 

VCI rund 260 Milliarden Euro um und beschäftigten knapp 550.000 Mitarbeiterinnen und Mitarbeiter. 
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24. April 2023 

Hintergrund  

Am 13. Januar 2023 haben die federführenden Behörden aus Deutschland, den Niederlanden, Däne-
mark, Schweden und Norwegen ein Beschränkungsdossier zur Beschränkung aller PFAS (Per- und 
Polyfluoralkylsubstanzen) eingereicht. Dieses wurde am 07.02.2023 vorab veröffentlicht. Am 
22.03.2023 wurde die Konformität des Beschränkungsvorschlages durch die Ausschüsse der ECHA 
bestätigt und eine öffentliche Konsultation gestartet. Das Dossier ist sehr umfangreich und besteht aus 
einem Annex XV-Report mit 7 Anhängen (Annexes) sowie 4 Anlagen (Appendices). 

Umfang der Beschränkung  

Mit der Beschränkung soll die Herstellung, das Inverkehrbringen und die Verwendung aller PFAS als 
solche oder in Gemischen und Erzeugnissen (über bestimmten Konzentrationsgrenzen, s. u.) verboten 
werden.  

Der Anwendungsbereich des Beschränkungsvorschlags entspricht der OECD-Definition von PFAS. Er 
umfasst alle Stoffe, die mindestens eine vollständig fluorierte Methylgruppe (-CF3) oder Methylen-
gruppe (-CF2-) ohne weitere H-, Cl-, Br- oder I-Atome enthalten (insgesamt mehr als 10.000 Stoffe). 
Dazu gehören auch Fluorpolymere und Polymere mit fluorierten Seitenketten. 

Im Beschränkungsdossier werden zwei Beschränkungsoptionen untersucht: 

I. Vollständiges Verbot aller PFAS mit einer Übergangfrist von 18 Monaten 

II. Vollständiges Verbot aller PFAS mit verwendungsspezifischen und überwiegend zeitlich be-
grenzten Ausnahmen (6,5 Jahre oder 13,5 Jahre nach In-Kraft-Treten) sowie im Übrigen einer 
Übergangsfrist von 18 Monaten 

Im Beschränkungsdossier wird Option II als die zu bevorzugende Option bewertet. 

Für Gemische und Erzeugnisse werden folgende Grenzwerte für das vollständige Verbot aller PFAS 
vorgeschlagen: 

 ≥ 25 ppb für jedes PFAS, das mit gezielter Analytik bestimmt wird (Polymere PFAS sind aus-
genommen) 
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 ≥ 250 ppb als Summenparameter über alle potenziell vorhandenen PFAS (Summenanalytik) 

(polymere PFAS sind ausgenommen) 

 ≥ 50 ppm für polymere PFAS -> wenn der Fluoranteil 50 ppm übersteigt, müssen Hersteller/Im-
porteure/Downstream-User den Vollzugsbehörden auf Verlangen darlegen, ob der Fluoranteil 
PFAS oder nicht PFAS zuzuordnen ist. 

Vorgesehene Ausnahmen  

Im Beschränkungsdossier sind - neben der grundsätzlichen Ausnahme von Feuerlöschschäumen und 
abbaubaren PFAS - drei Arten von Ausnahmen vorgesehen: 

 Geringe Anzahl zeitlich unbegrenzter Ausnahmen für  

a. PFAS, die als Wirkstoffe in Pflanzenschutzmitteln, in Biozidprodukten und in Tier- und Hu-
manarzneimitteln verwendet werden (mit 2-jährlicher Berichtspflicht an die ECHA). Die 
Ausnahme beschränkt sich auf die Wirkstoffe selbst und beinhaltet zurzeit nicht deren 
Herstellungsprozess. Das PFAS-Verbot greift beispielsweise bei transportierten isolierten 
Zwischenprodukten, die für die Herstellung der Wirkstoffe benötigt werden. Deshalb ist 
trotz der vorgeschlagenen Ausnahmen mit signifikanten Folgen für die Bereiche Pflanzen-
schutzmittel, Biozidprodukte und Arzneimitteln zu rechnen. Dies widerspricht ebenfalls lau-
fender Bestrebungen zur europäischen Souveränität und dem Ziel weniger abhängig von 
globalen Lieferketten zu sein; 

b. PFAS, die zur Kalibrierung von Messgeräten und als analytische Referenzmaterialien ver-
wendet werden. 

c. PFAS in Kältemitteln in HVACR-Anlagen in Gebäuden, in denen nationale Sicherheits-
standards und Bauvorschriften die Verwendung von Alternativen nicht erlauben. 

 Zeitlich begrenzte verwendungsspezifische Ausnahmen, für die bereits ausreichenden Infor-
mationen zur Verfügung gestellt wurden (6,5 oder 13,5 Jahre nach In-Kraft-Treten). 

 Noch zu diskutierende zeitlich-begrenzte verwendungsspezifische Ausnahmen, zu denen 
noch weitere Informationen benötigt werden (6,5 oder 13,5 Jahre nach In-Kraft-Treten). 

Alle nicht berücksichtigten Sektoren und alle Verwendungen ohne Ausnahmen wären von einem di-
rekten Verbot aller PFAS nach Ablauf der Übergangsfrist von 18 Monaten betroffen. 

Vorgesehene Ausnahmen (mit ausreichenden Informationen; Auswahl)  

Verwendungsspezifische Ausnahmen werden sowohl unter Ziffer 5 als auch unter Ziffer 6 (Ausnahmen 
Fluorpolymere und Perfluorpolyether) des Beschränkungsvorschlages genannt. Im Beschränkungs-
dossier sind zwei unterschiedliche Zeiträume (Fristen) für Ausnahmen vorgehsehen. Der gewährte 
Zeitraum der Ausnahmen hängt von der Verfügbarkeit von Alterativen ab. Eine Frist von 6,5 Jahren 
wird vorgesehen, wenn geeignete Alternativen noch nicht oder noch nicht in ausreichendem Umfang 
auf dem Markt zur Verfügung stehen, diese sich aber bereits in der Entwicklung befinden. Ein Über-
gangszeitraum von 13,5 Jahren wird dagegen für Verwendungen eingeräumt, bei denen technisch und 
ökonomisch machbare Alternativen noch nicht vorliegen und bei denen es unwahrscheinlich ist, dass 
PFAS-freie Alternativen in der nahen Zukunft verfügbar sein werden. Auch bei den befristeten Aus-
nahmen fehlen Ausnahmen für den Herstellungsprozess. Damit wären vom Anwendungsbereich aus-
genommene Verwendungen erlaubt, durch das Verbot der Vorstufen wäre jedoch die Herstellung der 
jeweiligen Stoffe innerhalb der EU verboten. 
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Die vorgeschlagenen Ausnahmen sind sehr detailliert und „kleinteilig“ formuliert – breitere Ausnahmen 
sind nicht vorgesehen. Auffällig ist zudem, dass viele Anwendungen, die von der Industrie im Rahmen 
der beiden „Call for Evidence“ als Verwendungen ohne geeignete Alternativen eingebracht wurden, 

nicht im Beschränkungsdossier berücksichtigt werden (z. B. Verwendung von PFAS in Lithium-Ionen-
Batterien, in Industrieanlagen, in der Wasserstoffelektrolyse, der Chlorelektrolyse, etc.). 

Auch bei den im Dossier bereits vorgesehenen Ausnahmen wird es wichtig sein, dass die Industrie 
weitere Informationen und Daten in die Konsultation einbringt, da auch diese zum jetzigen Zeitpunkt 
nicht garantiert sind und jederzeit wieder aus der Beschränkung herausgenommen werden können. 

Verwendung (Ausnahmen nach Ziffer 5 mit ausreichender Evidenz) Frist 

Polymerisationshilfsmittel bei der Herstellung von polymeren PFAS: Diese Aus-
nahme gilt nicht für die Herstellung von PTFE, PVDF und FKM  

6,5 

Textilien, die in persönlicher Schutzausrüstung verwendet werden (PSA), die den 
Benutzer vor Gefahren schützen soll gemäß Verordnung (EU) 2016/425, Anhang I, 
Risikokategorie III (a) und (c) 

13,5 

Textilien, die in persönlicher Schutzausrüstung verwendet werden (PSA) in der Be-
rufsfeuerwehr soll Benutzer vor Risiken schützen, da spezifiziert in der Verordnung 
(EU) 2016/425, Anhang I, Risikokategorie III (a) - (m) 

13,5 

Imprägniermittel zur Nachimprägnierung von Artikeln nach Absatz 5b und 5c  13,5 

Textilien zur Verwendung bei der Filtration und in Trennmedien, die im industriellen 
und gewerblichen Bereich in bestimmten luft- und flüssigkeitsbasierten Hochleis-
tungsanwendungen mit Bedarf für Wasser- und Ölabweisung verwendet werden 

6,5 

Kältemittel in der Tiefkühlung unter – 50 °C 6,5 

Kältemittel für Labortests und Labormessgeräte 13,5 

Kältemittel in gekühlten Zentrifugen  13,5 

Wartung und Nachfüllung bestehender HVACR-Geräte, die zuvor auf den Markt ge-
bracht wurden [18 Monate nach Inkrafttreten] und für die keine Drop-in-Alternative 
besteht  

13,5 

Industrielle Präzisionsreinigungsflüssigkeiten  13,5 

Reinigungsflüssigkeiten zur Verwendung in mit Sauerstoff angereicherten Umgebun-
gen  

13,5 

Saubere Brandunterdrückungsmittel, wo vorhandene Alternativen den zu schützen-
den Vermögenswerten schaden können oder ein Risiko für die menschliche Gesund-
heit darstellen  

13,5 

Diagnostische Laboruntersuchungen  13,5 

Zusätze zu Hydraulikflüssigkeiten für Anti-Erosion/Korrosionsschutz in Hydrauliksys-
temen (inkl. Steuerventile) in der Luft- und Raumfahrtindustrie  

13,5 

Kältemittel in mobilen Klimaanlagen in Fahrzeugen mit Verbrennungsmotor mit me-
chanischem Verdichter 

6,5 

Kältemittel in der Transportkühlung (nicht in Marineanwendungen)  6,5 

Isoliergase in Hochspannungsschaltanlagen (über 145 kV)  6,5 

Schmierstoffe, die unter harschen Bedingungen verwendet werden oder wo die Ver-
wendung für die sichere Funktionalität und aus Sicherheitsgründen der Geräte erfor-
derlich ist  

13,5 
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Verwendung (Ausnahmen nach Ziffer 6 (Fluorpolymere und Perfluorpolyether) 
mit ausreichender Evidenz) 

Frist 

Lebensmittelkontaktmaterialien für den Zweck der industriellen und gewerblichen Le-
bens- und Futtermittelproduktion  

6,5  

Implantierbare Medizinprodukte (ausgenommen Netze, Produkte zur Wundbehand-
lung, Schläuche und Katheter)  

13,5 

Schläuche und Katheter in Medizinprodukten  13,5 

Beschichtungen von Dosieraerosol-Inhalatoren (MDIs) 13,5 

Brennstoffzellen mit Protonenaustauschmembran (PEM)  6,5 

Fluorpolymeranwendungen in Erdöl- und Bergbauindustrie 13,5 

 

Mögliche Ausnahmen (zu denen noch weitere Informationen benötigt werden; Auswahl) 

Zusätzlich zu den vorgesehenen Ausnahmen werden im Dossier Verwendungen als mögliche Aus-
nahmen genannt, für die noch keine ausreichende Evidenz vorliegt. Diese Ausnahmen sollen nur dann 
gewährt werden, wenn von Seiten der Industrie im Rahmen der öffentlichen Konsultation weitere In-
formationen und Daten zur Verfügung gestellt werden. Hierbei bleibt jedoch offen, welche Informatio-
nen genau von Seiten der Industrie in der Konsultation eingebracht werden müssten, um ausreichende 
Evidenz zu erreichen. 

Verwendung (Mögliche Ausnahmen nach Ziffer 5, bei weiteren Informationen) Frist 

Textilien für den Einsatz in Motorräumen für Geräusche und Vibrationsisolierung, die 
in der Automobilindustrie verwendet werden  

13,5 

Hartverchromung 6,5 

Schaumtreibmittel in expandiertem Schaum bauseits gespritzt zur Gebäudedäm-
mung 

6,5 

Industrielle und gewerbliche Verwendung von Lösungsmittel-basierten Systemen im 
3D-Druck  

13,5 

Industrieller und professioneller Einsatz von Glättmitteln für Polymer-3D-Druckan-
wendungen  

13,5 

Treibmittel für technische Aerosole für Anwendungen, bei denen nicht-Entflammbar-
keit und hohe technische Perfomance von Sprühqualität erforderlich  

13,5 

Erhaltung kultureller papier-basierter Materialien  13,5 

Reinigung und Wärmeübertragung: technische Flüssigkeiten für Medizinprodukte 
nach Inkrafttreten 
 

13,5 

Membranen zur Belüftung von medizinischen Geräten  13,5 

Verwendung als Kältemittel und für mobile Klimaanlagen in Fahrzeugen für militäri-
sche Anwendungen  

13,5 

Halbleiterherstellungsprozess  13,5 
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Verwendung (Mögliche Ausnahmen nach Ziffer 6 (Fluorpolymere und Perflu-
orpolyether), bei weiteren Informationen) 

Frist 

Antihaftbeschichtungen in Industrie- und Profi-Backgeschirr 6,5 

Herniennetze  13,5 

Wundbehandlungsmittel  13,5 

Beschichtungsanwendungen für andere Medizinprodukte als Dosieraerosol-Inhala-
toren  

13,5 

starre gasdurchlässige Kontaktlinsen und Brillengläser 13,5 

PCTFE-basierte Verpackung für medizinische Präparate, Medizinprodukte und me-
dizinische Molekulardiagnostik  

13,5 

PTFE in Verpackungen für ophthalmologische Lösungen  13,5 

Verpackung von endsterilisierten Medizinprodukten  13,5 

Anwendungen, die das ordnungsgemäße Funktionieren beeinträchtigen in Bezug auf 
die Sicherheit von Transportfahrzeugen und Auswirkungen auf die Sicherheit von 
Bedienern und Passagieren oder Waren 

13,5 

 

Zu diesen noch offenen (zu diskutierenden) Ausnahmen müssen im Rahmen des Konsultationspro-
zesses dringend weitere Informationen zur Art, funktionaler Relevanz und sozio-ökonomischer Bedeu-
tung der jeweiligen PFAS-Verwendung eingebracht werden. Gleiches gilt für Verwendungen, für die 
im Dossier keine Ausnahmen vorgesehen sind, für die es derzeit keine Alternativen gibt (s. BDI-Han-

dlungsempfehlung). 

Bewertung des Beschränkungsvorschlages  

Der Beschränkungsvorschlag ist sehr breit gefasst. Eine Strukturierung oder Untergliederung der mehr 
als 10.000 Stoffe, die sehr unterschiedliche intrinsische Eigenschaften aufweisen, ist nicht erkennbar. 
Eine Differenzierung, die den unterschiedlichen Risikoprofilen der Stoffe Rechnung trägt, wird nicht 
vorgenommen. Stattdessen wird ein umfassendes Verbot der gesamten Substanzklasse vorgeschla-
gen.  

Während im Rahmen bisheriger Beschränkungsverfahren meist einzelne Verwendungen, bei denen 
gemäß Art. 68 Abs. 1 der REACH Verordnung ein unannehmbares Risiko bekannt ist, gezielt verboten 
wurden, wird bei der vorgeschlagenen PFAS-Beschränkung erstmalig ein komplett generischer Ansatz 
gewählt, bei dem – neben Herstellung und Inverkehrbringen – jegliche Art der Verwendung (abgese-
hen von wenigen, überwiegend zeitlich begrenzten Ausnahmen) untersagt wird. 

Ein so umfassendes und undifferenziertes Verbot von PFAS-Substanzen hätte massive Auswirkungen 
auf die europäischen Unternehmen und die Innovationsfähigkeit der Industrie in Europa. Durch die 
reduzierte Verfügbarkeit von Stoffen in Europa, für die es derzeit keine geeigneten Alternativen gibt, 
wären die Transformation der Industrie und die Ziele des Green Deals nicht in der vorgesehenen Zeit 

https://bdi.eu/artikel/news/pfas-beschraenkung-handlungsempfehlung-konsultation
https://bdi.eu/artikel/news/pfas-beschraenkung-handlungsempfehlung-konsultation
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zu erreichen. Dass bestimmte PFAS-Substanzen für diese Transformation notwendig sind, wurde von 
vielen Expertengremien, zuletzt z. B. vom Deutschen Wasserstoffrat1, immer wieder angemerkt.  

Der Beschränkungsvorschlag würde zudem die europäische Souveränität in etlichen Bereichen in 
Frage stellen, da Abhängigkeiten von ausländischen Importen zunehmen würden (z. B. Halbleiter, 
Ausgangsstoffe für ausgenommene PFAS-Verwendungen/Erzeugnisse, Zwischen- und Endprodukte 
der chemischen Industrie, Herstellung von Arzneimittel-, Pflanzenschutz- und Biozidwirkstoffen). 

Die deutsche Industrie unterstützt das Ziel der Chemikalienstrategie für Nachhaltigkeit, den Schutz der 
menschlichen Gesundheit und der Umwelt vor Risiken durch Chemikalien zu verbessern und gleich-
zeitig die Wettbewerbsfähigkeit der europäischen Industrie zu erhöhen und bekennt sich zu den be-
stehenden und gut etablierten Mechanismen der REACH Verordnung. Wie in Art 68 der REACH Ver-
ordnung vorgesehen sollten Stoffe, von denen ein „unannehmbares Risiko“ ausgeht, im Rahmen von 
Beschränkungen reguliert werden.  

Auch bei PFAS muss es das Ziel sein, Verwendungen, die mit Risiken verbunden sind, zu substituieren 
und Emissionen in die Umwelt durch geeignete Maßnahmen zu verhindern. In den vergangenen Jah-
ren hat die Industrie bereits erhebliche Anstrengungen unternommen und in der Produktion umfas-
sende Umweltschutzmaßnahmen etabliert. Toxische und besonders schädliche Substanzen aus der 
Stoffgruppe der PFAS (z. B. PFOA und PFOS) wurden substituiert und Herstellungsverfahren umge-
stellt. 

Bewertungen vieler Branchen zeigen jedoch, dass ein Ersatz von PFAS in vielen Anwendungen derzeit 
nicht möglich ist. PFAS werden in vielen Branchen immer dann eingesetzt, wenn extreme Rahmenbe-
dingungen wie hohe oder niedrige Temperaturen, hohe Reibungswiderstände oder aggressive chemi-
sche Bedingungen dies erfordern. Sie spielen daher in den meisten bestehenden Industrieanlagen (s. 
u.) und im Bereich der Zukunftstechnologien eine wichtige Rolle (z. B. Brennstoffzellen, Wasserstof-
felektrolyse, Wärmepumpen, Solaranlagen). 

Der BDI hat im Jahr 2021 in einem Positionspapier aufgezeigt, in welchen Bereichen für PFAS keine 
geeigneten Alternativen existieren und bei welchen Anwendungen diese zum Einsatz kommen (BDI-

Positionspapier 2021). 

Mit dem vorliegenden Positionspapier nimmt der BDI zum PFAS-Beschränkungsvorschlag Stellung 
und adressiert die aus Sicht der deutschen Industrie relevanten Aspekte, Kritikpunkte und Lösungs-
vorschläge. 

Allgemeine Aspekte 

 Von der vorgeschlagenen Beschränkung ist eine Vielzahl von Stoffen mit sehr unterschiedli-
chen Eigenschaften und Risikoprofilen betroffen. Viele der Stoffe sind nicht als gefährliche 
Stoffe im Sinne der CLP-Verordnung eingestuft. Viele für die Industrie relevanten Fluorpoly-
mere wie PTFE erfüllen die OECD-Kriterien für „polymers of low concern“ (PLC). Das heißt, 
sie sind chemisch stabil, nicht toxisch, nicht bioverfügbar, nicht wasserlöslich und nicht mobil. 
Aus diesen Gründen sind Fluorpolymere beispielsweise auch als Materialien für den Lebens-
mittelkontakt, in medizinischen Anwendungen oder bei der Herstellung von hochreinen Phar-
mawirkstoffen (z. B. Impfstoffe) geeignet. 

 

1 Nationaler Wasserstoffrat -Auswirkungen des Verbots der per- und 
polyfluorierten Chemikalien (PFAS) 

https://bdi.eu/artikel/news/eu-chemikalienrecht-pfas-beschraenkung
https://bdi.eu/artikel/news/eu-chemikalienrecht-pfas-beschraenkung
https://www.wasserstoffrat.de/fileadmin/wasserstoffrat/media/Dokumente/2023/2023-02-01_Stellungnahme_PFAS-Verbot.pdf
https://www.wasserstoffrat.de/fileadmin/wasserstoffrat/media/Dokumente/2023/2023-02-01_Stellungnahme_PFAS-Verbot.pdf
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 Verbraucherprodukte, bei denen die vorgegebenen Grenzwerte überschritten werden, könn-
ten mit der vorgesehenen Beschränkung nicht mehr importiert und auf dem europäischen 
Markt in Verkehr gebracht werden. Da die Grenzwerte sehr niedrig sind, ist davon auszuge-
hen, dass viele derzeit auf dem Markt befindliche Produkte, auf die aus gesellschaftlichen 
Gründen nicht verzichtet werden kann, betroffen wären. Dies wäre mit gravierenden Auswir-
kungen auf das tägliche Leben jedes Einzelnen verbunden. Es muss klar sein, dass die Ver-
fügbarkeit und Sicherheit von Produkten ohne den Einsatz von PFAS nicht mehr in der erfor-
derlichen technischen Qualität gegeben sein wird.  

 Der Beschränkungsvorschlag wird zudem erhebliche Auswirkungen auf Industrieanlagen in 
vielen Industriezweigen haben. In diesen finden insbesondere Fluorpolymere breite Verwen-
dung. In Anlagen und Rohrleitungen der industriellen Produktion herrschen oft Bedingungen, 
die besondere Eigenschaften der Werkstoffe erfordern (z. B. Korrosionsbeständigkeit, Bestän-
digkeit gegen saure oder alkalische Substanzen, Gasdichtigkeit, nicht-stromleitende Eigen-
schaften, Temperaturbeständigkeit). Die Mehrzahl industrieller Produktionsanlagen und Infra-
strukturen ist daher mit hochstandardisierten Bauteilen aus Fluorpolymeren ausgestattet. Bei-
spiele sind Kolonnen, Behälter, Pumpen, Kompressoren, Gebläse, Filter, Instrumente der Pro-
zessleittechnik, Ventile, Klappen, prozessanalytische Geräte – in Rohrleitungen als Kompen-
satoren oder Inliner, aber vor allem auch als Dichtungen. Ein Fehlen dieser Anlagenkompo-
nenten hätte erheblichen Einfluss auf die Lebensdauer, Funktionsfähigkeit und Sicherheit von 
Industrieanlagen. Die Anforderung der TA-Luft bezüglich Leckageraten sowie der Anlag-gen-
sicherheit können in bestimmten Temperatur- und Druckbereichen nur mit PTFE-Dichtungen 
oder -Auskleidungen erfüllt werden. Durch den Einsatz von beständigen Werkstoffen auf 
PFAS-Basis wird eine Betriebssicherheit/Betriebsbewährtheit erreicht, die für Prozessanlagen 
mit hohem Gefahrenpotential für Leben und Umwelt unbedingt erforderlich ist. 

Regulatorische Aspekte  

 Der gruppenbezogene Ansatz des Beschränkungsvorschlages ist rechtlich fragwürdig. Für 
Beschränkungen ist nach Art. 69 der REACH-Verordnung ein stoffbezogener Ansatz vorge-
geben. Dieser Einwand bleibt relevant, auch wenn verschiedene andere Beschränkungen von 
Stoffgruppen in Anhang XVII der REACH-Verordnung aufgenommen sind. 

 Der Beschränkungsvorschlag ist nicht risikobasiert, da keine Risikobewertung einzelner Stoffe 
oder (zumindest) einzelner Substanzgruppen mit homogenen Eigenschaften erfolgt ist. Damit 
entspricht der gewählte Beschränkungsansatz nicht den Anforderungen des Artikel 68 Abs. 1 
der REACH-Verordnung, der vorsieht, dass Beschränkungen bei Vorliegen von „unannehm-

baren Risiken“ erlassen werden können. Daher überschreitet eine Beschränkung von Stoffen 

in Anwendungen, von denen kein Risiko ausgeht, den durch die REACH-Verordnung vorge-
gebenen Rechtsrahmen. 

 Die Behörden, die den Beschränkungsvorschlag erstellt haben, begründen den gewählten An-
satz (für alle PFAS) vor allem mit der Persistenz der Stoffe und weiteren möglichen Gefah-
reneigenschaften wie z. B. Mobilität oder Bioakkumulierbarkeit. Die nach Art. 68 Abs. 1 der 
REACH-Verordnung erforderliche tatsächliche Bewertung des Risikos, bei der neben Gefah-
reneigenschaften auch Expositionen der verschiedenen Verwendungen berücksichtigt wer-
den, findet jedoch nicht statt.   

 Für eine rechtmäßige, angemessene und verhältnismäßige Regulierung der Substanzen ist 
eine differenzierte Vorgehensweise geboten. Hierbei müssen die unterschiedlichen Eigen-
schaften der Stoffe berücksichtigt werden und es muss eine Bewertung erfolgen, ob eine 
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PFAS-Substanz bzw. deren Verwendung ein nicht beherrschbares Risiko für die Umwelt oder 
die menschliche Gesundheit darstellt. Insbesondere wenn es in spezifischen Anwendungen 
zu keiner Umweltexposition kommt, ist ein Verbot nicht gerechtfertigt. Sichere Verwendungen 
von bestimmten PFAS, die nicht durch geeignete Alternativen ersetzt werden können, müssen 
auch weiterhin in Europa möglich sein. Andernfalls ist der Beschränkungsvorschlag unverhält-
nismäßig.  

 Da Ausnahmen nur dann vorgesehen sind, wenn angenommen wurde, dass keine Alternati-
ven existieren oder aktuell keine verfügbar sind, sind die Identifizierung und Bewertung von 
Alternativen im Rahmen des Beschränkungsverfahrens von besonderer Relevanz. Bei der Be-
wertung von möglichen Alternativen ist sorgfältig und im Rahmen eines ganzheitlichen Ansat-
zes zu prüfen, ob es für die von der Beschränkung betroffenen Verwendungen tatsächlich 
geeignete Substitutionsmöglichkeiten gibt. Hierbei ist es erforderlich, die Alternativen vor dem 
Hintergrund bestehender technischer Regulierungen (z. B. gesetzliche Vorgaben oder Stan-
dards) und des technologischen Reifegrads zu überprüfen. Auch wenn in einigen Fällen an-
dere Stoffe eingesetzt oder alternative Verfahren angewendet werden können, bedeutet dies 
nicht, dass eine solche Alternative für die gesamte Bandbreite ähnlicher Anwendungen geeig-
net ist, geschweige denn am Markt ausreichend verfügbar bzw. wirtschaftlich umsetzbar ist 
ist. Nur eine genaue Analyse, die auch sicherheitsrelevante Aspekte, Energieverbrauch, Le-
bensdauer und weitere Faktoren einbezieht, kann hier Aufschluss geben. 

 Aufgrund der Breite des gewählten Ansatzes ist bereits die Analyse der Betroffenheit für die 
Unternehmen sehr schwierig. Um Informationen entlang der Lieferketten zu erhalten, welche 
Stoffe beispielsweise in Formulierungen oder Zwischenprodukten enthalten sind, wären Listen 
der betroffenen Substanzen (mit CAS-Nummern) für die weitere Analyse der Betroffenen hilf-
reich. Es bleibt zu bedenken, dass selbst dies z. B. bei Polymeren nicht ausreichend wäre, da 
viele trotz unterschiedlicher Herstellung und Stoffeigenschaften dieselbe CAS-Nummer besit-
zen. Da die PFAS jedoch nicht nach CLP-Verordnung eingestuft sind und es daher keine In-
formationspflichten innerhalb der Lieferkette (z. B. über das Sicherheitsdatenblatt) gibt, bleibt 
auch bei Vorliegen einer solchen Stoffliste die Ermittlung der Betroffenheit zeitaufwändig und 
schwierig. 

 Um für eine Ausnahme vom grundsätzlichen PFAS-Verbot alle relevanten Informationen – 
insbesondere zu PFAS-Anwendungen, für die derzeit noch keine Alternativen vorhanden oder 
auch nur absehbar sind – im Rahmen der Konsultation einbringen zu können, benötigen die 
betroffenen Branchen und Unternehmen angemessen viel Zeit. Da beispielsweise Daten zu 
sozio-ökonomischen Auswirkungen der Beschränkung zunächst im Rahmen umfassender 
Studien erhoben werden müssen, ist ein Zeitraum von 6 Monaten nicht ausreichend. Obwohl 
die Industrie seit Bekanntwerden der Beschränkungspläne intensiv mit der Sammlung von Da-
ten beschäftigt ist, bleibt es eine unlösbare Aufgabe, im gegebenen Zeitraum alle PFAS-An-
wendungen zu identifizieren und solides Datenmaterial zu diesen zusammenzustellen. 

 Es bleibt unklar, wie die vorgeschlagene PFAS-Beschränkung im Verhältnis zu laufenden bzw. 
abgeschlossenen Beschränkungsverfahren steht. So sind PFOA und PFHxS bereits über die 
POP-VO geregelt, das Verfahren zur Beschränkung von PFHxA unter REACH läuft noch. Um 
für die betroffene Wirtschaft eine Folgenabschätzung zu ermöglichen, muss der Geltungsbe-
reich bzw. der Abgrenzungsbereich zu anderen Regelungen dringend klargestellt werden. 
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Inhaltliche Aspekte (Bewertung der vorgesehenen Ausnahmen)  

 Im Beschränkungsvorschlag werden verschiedene verwendungsspezifische Ausnahmen vor-
gesehen, die ausreichend Zeit für die Suche nach Alternativen und die Umstellung sämtlicher 
Produkte geben sollen. Bei vielen Verwendungen kann der für eine Umstellung erforderliche 
Zeitraum mangels ersichtlicher oder technisch ausgereifter Alternativen jedoch nicht sinnvoll 
festgelegt werden. Selbst wenn es bereits Alternativen gibt, ist der vorgeschlagene Zeitraum 
für Ausnahmen für zahlreiche Verwendungen zu kurz. Die Entwicklung und Umstellung von 
Produktionsprozessen sowie die Entwicklung, Zulassung und Zertifizierung von Produkten er-
fordern in vielen Bereichen einen sehr langen Zeitraum (z. B. Medizinprodukte, Anlagentech-
nik).  

 Viele Verwendungen, in denen bestimmte PFAS eine zentrale Rolle spielen, werden im Rege-
lungsvorschlag nicht erwähnt, obwohl zu diesen von Seiten der Industrie umfangreiche Infor-
mationen in die beiden „Call for evidences“ eingebracht wurden. Insbesondere der Einsatz von 

PFAS-haltigen Anlagenteilen in Industrieanlagen wird im Beschränkungsvorschlag gar nicht 
berücksichtigt, obwohl dieser für die gesamte Industrie von hoher Relevanz ist und derzeit 
hierfür keine geeigneten Alternativen existieren (s. o.).  

 Für Ersatzteile und Gebrauchtteile sind weder grundsätzliche Ausnahmen vom Verbot noch 
längere Übergangsfristen vorgesehen, d. h. es sind die gleichen Fristen wie für Neuteile/-pro-
dukte vorgesehen. Die Wiederverwendung von Gebrauchtteilen (z. B. Komponenten von In-
dustrieanlagen) wäre nach Ablauf der Übergangsfrist nicht mehr möglich, da diese nicht mehr 
an Dritte abgegeben werden dürften (Hinweis: Nach Art. 3 Nr.12 der REACH-Verordnung ist 
jede Abgabe, nicht nur die erstmalige, ein „Inverkehrbringen“). Auch die Reparatur bzw. der 

regelmäßige Austausch von Verschleißteilen in langlebigen Produkten, z. B. der Austausch 
von Dichtungen in Industrieanlagen oder der Einbau von Ersatzteilen in Kraftfahrzeuge, wäre 
nach Ablauf der Übergangsfrist nicht mehr möglich.  

 Grundsätzlich besteht die Gefahr, dass aufgrund der starren sachlichen und zeitlichen Vorga-
ben und aufgrund der Komplexität der Lieferketten Ausnahmen für relevante Verwendungen 
übersehen und nachträglich nicht mehr gewährt werden können. Dieser Aspekt ist insbeson-
dere für Innovationen relevant, die derzeit entwickelt werden und ohne bestimmte PFAS nicht 
mehr zur Anwendung kommen könnten (beispielsweise Wasserstoffelektrolyse; s. auch Stel-
lungnahme des Nationalen Wassersstoffrates). 

 Vor diesem Hintergrund stellt sich zudem die Frage, ob und nach welchem Verfahren Verlän-
gerungen der Übergangsfristen möglich sind bzw. ob es eine Möglichkeit geben wird, noch 
nach Inkrafttreten der delegierten Verordnung neue Ausnahmen zu beantragen. Um zukünf-
tige Innovationen, die den Einsatz von PFAS erfordern, nicht von Vorneherein auszuschließen, 
sollte hierfür eine Möglichkeit geschaffen werden. Dies sollte zudem möglich sein, wenn selbst 
nach einer Übergangsfrist von 13,5 Jahren und erheblichem Aufwand bei der Suche keine 
geeignete Alternative gefunden wurde. 

 Mit dem Beschränkungsvorschlag sind klare Standort- und Wettbewerbsnachteile für die eu-
ropäische Industrie verbunden, die zu einer erhöhten Abhängigkeit von außereuropäischen 
Märkten führen würden. So könnten Erzeugnisse, bei denen PFAS im Herstellungsprozess 
benötigt werden, im Erzeugnis selbst aber nicht enthalten sind oder bei denen die vorgesehe-
nen Grenzwerte im (End-)Erzeugnis nicht überschritten werden, zukünftig nicht mehr in der 
EU hergestellt werden. Ein Import aus dem Ausland wäre aber weiterhin möglich. Dies gilt z. 
B. für die Herstellung von Halbleitern nach Ablauf der derzeit vorgesehenen Übergangsfrist 
von 13,5 Jahren. 
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 Auch wenn im Beschränkungsvorschlag einige befristete Ausnahmen für die Verwendung von 
Fluorpolymeren vorgesehen sind, laufen diese teilweise ins Leere, da keine (ausreichenden) 
Ausnahmen für die benötigten Ausgangsstoffe und Zwischenprodukte (Prozesshilfsmittel und 
Monomere) vorgesehen bzw. nicht rechtssicher und eindeutig formuliert sind. Im Beschrän-
kungsvorschlag wird dies damit begründet, dass für die Herstellung bestimmter Fluorpolymere 
(PTFE, PVDF und FKM PFA usw.) auch nicht PFAS-haltige Prozesshilfsmittel verwendet wer-
den können. Dieser Ansatz berücksichtigt allerdings nicht, dass dies nachweislich nicht auf 
alle Verwendungszwecke von Fluorpolymeren zutrifft. Für die Herstellung bestimmter hoch-
molekularer, sehr reiner, hochwertiger Fluorpolymere (Feinpulver oder Dispersion), die in vie-
len High-Tech-Anwendungen zum Einsatz kommen, gibt es zu fluorierten Polymerisierungs-
hilfen keine Alternative. Nur diese schaffen Reaktionsbedingungen, die die Bildung der sehr 
hochmolekularen Ketten während des Polymerisationsprozesses ermöglichen. Die im Be-
schränkungsvorschlag enthaltene, nur sehr begrenzte Ausnahme für Polymerisierungshilfen 
würde dazu führen, dass nach Ablauf der Übergangsfrist von nur 6,5 Jahren die Herstellung 
von hochmolekularen Fluorpolymeren enthaltenden Endprodukten (z. B. Medizinprodukte und 
Zukunftstechnologien) in der EU nicht mehr möglich wäre. Es wäre aber weiterhin möglich, 
diese Produkte (aufgrund der Ausnahmen) in die EU zu importieren. Damit würde der Be-
schränkungsvorschlag auch in dieser Hinsicht dem Ziel der EU zuwiderlaufen, die Lieferketten 
zu verkürzen und die industrielle Wertschöpfung in der EU zu stärken. Der Vorschlag sollte so 
überarbeitet werden, dass sichergestellt wird, dass alle Produkte, die in der EU verwendet 
werden können bzw. müssen, auch in der EU hergestellt werden können. Eine Abwanderung 
der europäischen Industrie in Drittländer als Folge der europäischen PFAS-Beschränkung 
muss vermieden werden.  

 Offen bleibt auch, wie der Beschränkungsvorschlag hinsichtlich importierter PFAS-haltiger 
Produkte von Vollzugsseite angemessen umgesetzt werden kann. Da derzeit in vielen Fällen 
keine standardisierten Analysemethoden zur Verfügung stehen und auch in den Lieferketten 
Informationspflichten nur für die wenigsten PFAS bestehen, werden diese nur schwer zu über-
prüfen sein. Dies würde bedeuten, dass PFAS-haltige Erzeugnisse in der EU zwar nicht mehr 
hergestellt werden könnten, diese jedoch aufgrund des nicht bzw. nur schwer kontrollierbaren 
Importverbots weiter in die EU gelangen würden. So ist es beispielsweise völlig unklar, wie 
beim Import eines Fahrzeuges oder eines anderen komplexen Endproduktes kontrolliert wer-
den kann, ob einzelne Bauteile (wie z. B. Dichtungen oder Schläuche) PFAS enthalten.   

Mögliche Lösungsansätze und Forderungen 

Um eine nachhaltige Regulierung von PFAS in Europa zu erreichen, die auf der einen Seite Menschen 
und Umwelt vor nicht akzeptablen Risiken schützt und auf der anderen Seite die Verfügbarkeit von 
Stoffen für techno-logische Entwicklungen und innovative Anwendungen weiterhin sicherstellt, müssen 
aus Sicht der Industrie folgende Aspekte berücksichtigt werden: 

 Die Beschränkung von PFAS muss stoffbezogen und risikobasiert sein (Art. 68 Abs. 1 der 
REACH-Verordnung). Nicht alle PFAS sind stellen ein inakzeptables Risiko dar, das eine Be-
schränkung rechtfertigen würde.  

 Die Beschränkung muss zwischen den unterschiedlichen PFAS-Gruppen und den Risiken, 
die von deren Verwendungen ausgehen, differenzieren und einzelne Stoffgruppen ganz 
vom Beschränkungsvorschlag ausnehmen (u. a. die Fluorpolymere). Risiken in der Her-
stellungs- und Abfallphase dürfen nicht zu einem unmittelbaren breiten Verbot von 
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Fluorpolymer-Anwendungen führen, sondern können durch Maßnahmen der IED und durch 
Arbeitsschutzmaßnahmen adressiert werden. 

 Es sind angemessene Übergangsfristen erforderlich. Die generelle Frist von 18 Monaten ist 
für die Umstellung aller Anwendungen, für die keine Ausnahmen vorgesehen sind, deutlich zu 
gering. Selbst bei Verwendungen, bei denen schon jetzt geeignete Substitute zur Verfügung 
stehen (oder erkennbar sind), bedarf die Umstellung von Prozessen eines längeren Zeitraums. 
Auch die Entwicklungs-, Freigabe- und Zertifizierungszeiträume für regulierte Produkte müs-
sen berücksichtigt werden (sowohl generell als auch bei Ausnahmen). Andernfalls drohen un-
verhältnismäßige Folgen für die Liefer- und Produktionsketten in vielen Schlüsselindustrien. 

 Um allen Branchen und Unternehmen eine rechtssichere Abschätzung der Betroffenheit zu 
ermöglichen, muss der Anwendungsbereich der Beschränkung in transparenter Form 
kommuniziert und dargestellt werden. Zur Analyse der Betroffenheit entlang globaler Lie-
ferketten ist eine Liste mit betroffenen Stoffen, die IUPAC-Namen oder CAS-Nr. enthält, erfor-
derlich. 

 Die Festlegung einer umfassenden Informationspflicht für „intentionally added“ PFAS 
über mindestens fünf Jahre vor einer umfassenden PFAS-Beschränkung könnte aus Sicht der 
Industrie einen geeigneten Ansatz darstellen, um PFAS-Emissionen zu kontrollieren und eine 
zielgerichtete Regulierung vorzubereiten. Dies würde zudem die gezielte Festlegung von Ri-
sikominimierungsmaßnahmen ermöglichen, 

 Bezüglich der vorgesehenen Ausnahmen sollten folgende Punkte umgesetzt werden: 

▪ Für gesellschaftlich hochwichtige Anwendungen wie die Medizintechnik sowie für 
High-Tech- und zentrale Industrieanwendungen werden umfassende Ausnah-
men benötigt, um den Weiterbetrieb zahlloser Industrieanlagen, den Fortbestand gan-
zer Wertschöpfungsketten/-netze in Europa, die grüne Transformation der Industrie 
und die Ziele des Green Deal nicht zu gefährden.  

▪ Die Möglichkeit, Ausnahmen zu überprüfen, zu verlängern und neu zu beantra-
gen, ist angesichts der technischen Bedeutung der PFAS dringend erforderlich. 

▪ Für das Inverkehrbringen von Ersatzteilen, Verschleißteilen und Gebrauchtteilen 
sind zum Zwecke der Nachhaltigkeit und Wirtschaftlichkeit Ausnahmen von der Be-
schränkung erforderlich (Repair as Produced-Prinzip). Diese sollten unbefristet oder 
zumindest über einen wesentlich längeren Zeitraum als die derzeit vorgesehenen 
Übergangsfristen gewährt werden.  

▪ Bereits erstmals in Verkehr gebrachte Produkte sind von der Beschränkung aus-
zunehmen. Andernfalls müssten bei nachgeschalteten Anwendern vorhandene La-
gerbestände von Stoffen, Gemischen und Erzeugnissen der Abfallverwertung zuge-
führt werden, da unter REACH jeder Vorgang der Bereitstellung an Dritte als Inver-
kehrbringen gilt. 

 Um Abhängigkeiten gegenüber außereuropäischen Märkten nicht drastisch zu erhöhen und 
um sicherzustellen, dass die Herstellung der von der Beschränkung ausgenommenen Pro-
dukte in der EU weiterhin möglich sein wird, muss es klar beschriebene Ausnahmen auch 
für Vorstufen, Prozesshilfsmittel und Zwischenprodukte in der gesamten Lieferkette ge-
ben. Diese sollten im Beschränkungsdossier eindeutig und rechtssicher formuliert werden. An-
dernfalls wären zwar relevante Verwendungen von der Beschränkung ausgenommen, eine 
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Herstellung wäre durch das Verbot der Vorstufen etc. jedoch innerhalb der EU nicht mehr 
möglich.  

 Die Verwendung von PFAS bietet gegenüber alternativen Verfahren oder Stoffen zumeist Vor-
teile hinsichtlich Energieverbrauch, Rohstoffverbrauch (insbesondere seltene Rohstoffe), Um-
weltschutz oder Anlagen und Arbeitssicherheit. Bei der Bewertung von Alternativen ist da-
her ein ganzheitlicher Ansatz erforderlich, der die Einbeziehung aller relevanten techni-
schen, funktionalen und regulatorischen Kriterien sicherstellt. 

 Sachlich unrichtige technische Annahmen in Bezug auf die Verfügbarkeit von Alternativen 
müssen im Beschränkungsvorschlag korrigiert werden. Dies betrifft z. B. unbegründete An-
nahmen über die Verfügbarkeit von Alternativen für Fluorpolymere in bestimmten Anwendun-
gen sowie die sachlich falsche Annahme, dass fluorierte Polymerisationshilfsmittel für viele 
derjenigen fluorpolymerhaltigen Produkte, die im aktuellen Vorschlag bereits mit Ausnahmere-
gelungen versehen sind, nicht notwendig sind.  

 Generell ist darauf zu achten, dass die Beschränkung umsetzbar und für den Vollzug nach-
prüfbar bzw. vollziehbar ist. Der Vollzug muss ausgebaut und geregelt werden, um nicht 
konforme Importe aus Nicht-EU-Staaten wirksam zu unterbinden. Hierzu müssen u. a. vor In-
Kraft-Treten der Beschränkung Messverfahren zum Nachweis von PFAS in Erzeugnissen ent-
wickelt und standardisiert werden.  

 Zudem ist die Kohärenz mit bestehenden oder gerade entstehenden EU-Rechtsvorschrif-
ten zu gewährleisten. Aktuell ist beispielsweise völlig unklar, wie sich das vorgeschlagene 
Dossier zum laufenden Beschränkungsverfahren für PFHxA verhält. 
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Regulierung von PFAS im Rahmen der REACH Verordnung 

Zum Hintergrund: 

Deutsche Behörden in Zusammenarbeit mit Behörden der Niederlande, Dänemarks, 

Norwegens und Schwedens ein Beschränkungsdossier für Per- und Polyfluoralkylsubstanzen 

(PFAS) im Rahmen der REACH-Verordnung ausgearbeitet. Nach einer ersten öffentlichen 

Konsultationsphase Ende 2021 wurde am 7. Februar 2023 der Beschränkungsvorschlag durch 

die Europäische Chemikalienagentur (ECHA) vorab veröffentlicht. Am 22.- März 2023 wurde 

die in der REACH-Verordnung vorgesehene sechsmonatige öffentliche Konsultationsphase 

eingeleitet. Gemäß der Systematik des Anhangs XVII der REACH-Verordnung wären von der 

potenziellen zukünftigen Beschränkung die Herstellung, das Inverkehrbringen, sowie die 

Verwendung von PFAS betroffen. 

Als Begründung möglicher Beschränkung wird in erster Linie die sehr hohe Persistenz 

genannt, sowie die hohe Mobilität, das Bioakkumulationspotenzial, 

Langstreckentransportpotential, globales Erderwärmungspotenzial und Ökotoxizität einiger 

PFAS-Substanzen angeführt. PFAS können ohne gezielte Schutzmaßnahmen über den 

gesamten Produktlebenszyklus während der Herstellungs-, Verwendungs- und 

Entsorgungsphase in die Umwelt gelangen und somit, die globale Konzentration weiter 

erhöhen. 

Zum Beschränkungsvorschlag: 

In dem vorliegenden Beschränkungsvorschlag werden PFAS als Stoff definiert, der mindestens 

ein vollständig fluoriertes Methyl- oder Methylen- Kohlenstoffatom (ohne daran gebundenes 

H/Cl/Br/I) enthält. Darunter fallen rund 10.000 verschiedene PFAS. 

In dem Beschränkungsdossier werden zwei verschiedene Regulierungsoptionen (restriction 

options RO1 und RO2) vorgeschlagen: ein vollständiges Verbot von aller PFAS ohne 

Ausnahmen (RO1) sowie ein Verbot mit anwendungsspezifischen weitestgehend zeitlich 

befristeten Ausnahmen. Die letztgenannte Option wird derzeit seitens der Dossiereinreicher 

favorisiert. 
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Unter der RO2 sind Ausnahmen für verschiedene Verwendungen vorgesehen. Dazu im 

Folgenden einige Beispiele:  

• Unbegrenzte Ausnahmen: Wirkstoffe in Pflanzenschutzmitteln, Biozidprodukten, Tier- 

und Humanarzneimitteln; Kältemittel in HVACR-Anlagen1 in Gebäuden, in denen 

nationale Sicherheitsstandards und Bauvorschriften die Verwendung von Alternativen 

verbieten; PFAS zur Kalibrierung von Messgeräten und als analytische 

Referenzmaterialien. 

• Zeitlich begrenzte Ausnahmen (Beispiele): Kältemittel in gekühlten Zentrifugen (13,5 

Jahre nach Inkrafttreten der Beschränkung); Kältemittel in der Tiefkühlung unter -50 °C 

(6,5 Jahre nach Inkrafttreten der Beschränkung). 

• Noch zu diskutierende Ausnahmen (Beispiele): Antihaftbeschichtungen in Industrie und 

Profi-Backgeschirr (6,5 Jahre) 

Alle nicht von einer Ausnahme abgedeckten Anwendungen wären von einem direkten Verbot 

aller PFAS nach einer Übergangsfrist von 18 Monaten betroffen (ca. 2026 / 2027). 

Zusammenfassend zielen beide Optionen langfristig auf ein vollständiges Verbot der 

Herstellung, des Imports und der Verwendung aller PFAS im Europäischen Wirtschaftsraum 

(EWR) ab.  

 
1 HVACR- Heizung, Lüftung, Klimatisierung und Kältetechnik 
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Betroffenheit im Maschinen- und Anlagenbau: 

Von einer potenziellen zukünftigen PFAS-Beschränkung nach Vorlage des vorliegenden 

Beschränkungsdossiers sind nahezu alle Hersteller des Maschinen- und Anlagenbaus 

entweder in den Produkten oder in der Produktion betroffen, wenn auch in unterschiedlichem 

Ausmaße. Eine sehr große Betroffenheit gibt es beispielsweise bei den Herstellern von 

Hydraulikkomponenten wie Pumpen, Motoren, Ventile und Zylinder, sowie Armaturen und 

Kompressoren. Die Liste erhebt keinen Anspruch auf Vollständigkeit. Häufig werden PFAS, 

größtenteils fluorierte Polymere, beispielsweise in Dichtungen, Schläuchen, Leitungen, 

Ventilen, und Beschichtungen eingesetzt. Während sich in einigen Fällen „nur“ die 

Performance vieler Produkte massiv verschlechtern würde, könnten viele Produkte gar nicht 

mehr hergestellt, importiert und in Verkehr gebracht werden, so dass vielen Unternehmen 

durch ein PFAS-Verbot die Geschäftsgrundlage vollständig oder teilweise entzogen würde.  

Bewertung des Beschränkungsvorschlages: 

Der chemische Anwendungsbereich des Vorschlages ist sehr breit gefasst. Unterschiedliche 

Stoffe mit unterschiedlichen Eigenschaften und Risikoprofilen werden aufgrund der 

chemischen Struktur zusammengefasst und gleichbehandelt. Dabei wird bei der Mehrheit der 

10 000 verschiedenen PFAS ein hypothetisches Risiko allein auf Grundlage der chemischen 

Zusammensetzung abgeleitet. Eine fundierte Risikobewertung der einzelnen PFAS, bei der 

neben Gefahreneigenschaften auch Expositionen der verschiedenen Verwendungen 

berücksichtigt werden, wurde nicht vorgenommen. Artikel 68 der REACH Verordnung 

schreibt vor, dass Stoffe, von denen ein unannehmbares Risiko für die menschliche 

Gesundheit oder die Umwelt ausgeht, im Rahmen von Beschränkungen reguliert werden 

können. Dieser Logik folgend, müssen Anwendungen von PFAS, bei denen kein Risiko 

festgestellt werden konnte, auch zukünftig möglich sein. 

F-Gase fallen unter die universelle PFAS- Beschränkung. Gleichzeitig werden bestimmte F-

Gase in der F-Gase-Verordnung reguliert. Dabei werden F-Gase, die in industrieller 

Kälteprozesstechnik (vor allem in Gebäuden) unter anderem aus Sicherheitsgründen genutzt, 

auch größtenteils als PFAS im Sinne des PFAS-Dossiers subsumiert. Damit unterliegen diese 

F-Gase einer Doppelregulierung. 

Unternehmen des Maschinen- und Anlagenbaus befinden sich häufig in der Mitte der 

Lieferkette. Deswegen stellt die Identifikation einer Betroffenheit eine große Herausforderung 

dar. Die unzureichende harmonisierte Einstufung von PFAS in der CLP-Verordnung bedeutet 

keine Informationsweitergabe (z.B. über das Sicherheitsdatenblatt), was die Analyse der 

Betroffenheit zeitaufwändig und in vielen Fällen unmöglich macht. Um Informationen entlang 

der Lieferketten zu erhalten, welche Stoffe z.B. in Formulierungen oder Zwischenprodukten 

enthalten sind, werden abschließende Listen der sehr Besorgnis erregenden PFAS (eingestuft 

als CMR, PBT, vPvB, PMT, vPvM oder als ED2) (mit CAS-Nummern) benötigt. 

Viele Verwendungen bestimmter PFAS, die für Unternehmen des Maschinen- und 

Anlagenbaus wichtig sind, werden im Beschränkungsvorschlag nicht erwähnt, obwohl 

umfangreiche Informationen in den vorangegangenen Konsultationen mitgeteilt worden sind. 

Der Einsatz von PFAS-haltigen Dichtungen, Schläuchen, Leitungen, Ventilen und 

Beschichtungen wird im Beschränkungsvorschlag nur in bestimmten Industrieanlagen 

(industrielle und gewerbliche Lebens- und Futtermittelproduktion) zeitlich befristet 

 
2 CMR- karzinogen, mutagen, reproduktionstoxisch; PBT- persistent, bioakkumulierbar und toxisch; vPvB- sehr 
persistent und sehr bioakkumulierbar; PMT- persistent, mobil und toxisch; vPvM- sehr persistent, sehr mobil; ED- 
endokrine Disruptoren, Stoffe mit endokrinschädigenden Eigenschaften 
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ausgenommen. Dabei haben diese Anwendungen für die gesamte Industrie eine sehr hohe 

Relevanz (Chemieanlagen, Werkzeug-, Druck-, Papier-, Textilmaschinen usw.). 

Bei den industriellen Anwendungen geht es häufig um den Einsatz von Fluorpolymeren. Einige 

davon wurden wissenschaftlich als „polymers of low concern“ (PTFE, ETFE, FEP, PFA, PVDF 

und VDF-co-HFP) bewertet. Es wurde bewiesen, dass sie chemisch stabil, nicht toxisch, nicht 

bioverfügbar, nicht wasserlöslich und nicht mobil sind3. Aus diesen Gründen sind die 

Fluorpolymere beispielsweise auch als Materialien für den Lebensmittelkontakt oder in der 

Medizintechnik zugelassen. Außerdem erklären Henry et al. (2018) alle Fluorpolymere als 

polymers of low concern sind. Eine abweichende Einstufung müsste wissenschaftlich 

begründet sein. 

Bei der Bewertung möglicher Alternativen ist sorgfältig und im Rahmen eines ganzheitlichen 

Ansatzes zu prüfen, ob es für die von der Beschränkung betroffenen Verwendungen 

tatsächlich geeignete, gleichwertige Substitutionsmöglichkeiten gibt. Hierbei sind neben 

bestehenden technischen Regulierungen (z.B. gesetzliche Vorgaben oder Normen), dem 

technologischen Reifegrad, sicherheitsrelevanten Aspekten, dem Energieverbrauch, der 

Lebensdauer und weitere Faktoren zu berücksichtigen. 

Bisher sind nur wenige und in der Mehrzahl sehr spezifische zeitlich begrenzte Ausnahmen für 

industrielle Anwendungen vorgeschlagen. Viele Verwendungen wurden bisher nicht 

berücksichtigt. PFAS-haltige Werkstoffe werden immer dann in Maschinen und Anlagen 

gebraucht, wenn extreme Rahmenbedingungen (hohe oder niedrige Temperaturen, hohe 

Reibungswiderstände, aggressive /korrosive/toxische chemische Bedingungen oder eine 

Kombination derer) herrschen. Daher haben die meisten bestehenden Industrieanlagen und 

Anwendungen – auch im Bereich der Zukunftstechnologien (z. B. Brennstoffzelle, 

Wasserelektrolyse, Wärmepumpe, Solaranlage) - häufig keine gleichwertigen Alternativen zu 

den teuren PFAS, welche schon aufgrund ihres Preises nicht leichtfertig eingesetzt werden. 

Ein weiteres Problem ist, dass Maschinen und Anlagen für Jahrzehnte gebaut werden. Vor 

diesem Hintergrund ist es wichtig, dass Ersatz- und Gebrauchtteile in dem 

Beschränkungsvorschlag berücksichtigt werden. Weder grundsätzliche Ausnahmen von der 

Regelung, noch längere Übergangsfristen sind vorgesehen. Das bedeutet, dass nach der 

Übergangsfrist von 18 Monaten Reparaturen respektive der regelmäßige Austausch von 

Verschleißteilen in langlebigen Produkten, wie z.B. der Austausch von Dichtungen oder 

Schläuchen in Industrieanlagen, nicht mehr möglich wären. 

Selbst dort, wo es Ausnahmen gibt, sind diese für nur fünf und zwölf Jahre vorgeschlagen. Es 

ist nicht klar, ob und, wenn ja, wie eine Verlängerung der bestehenden Ausnahmen beantragt 

werden kann. Falls innerhalb dieser Zeit keine gleichwertigen Alternativen gefunden werden, 

was für viele Verwendungen auf Grund der Kürze der Zeit zu erwarten ist, werden viele 

Innovationen, die den Einsatz von PFAS erfordern, mit verheerenden negativen Folgen für die 

gesamte europäische Volkswirtschaft scheitern. 

Aufgrund fehlender standardisierten, einfachen Analysemethoden lässt sich nicht 

kontrollieren, wie die Umsetzung des Beschränkungsvorschlages z.B. insbesondere 

hinsichtlich importierter PFAS-haltiger Produkte zukünftig von der Marktüberwachung 

sichergestellt werden kann. Das würde dazu führen, dass PFAS-haltige Erzeugnisse in der EU 

zwar nicht mehr hergestellt werden könnten, diese jedoch eventuell weiter den Weg in die EU 

 
3 Henry, B. J; Carlin, J. P; Hammerschmidt, J. A; Buck, R. C; Buxton, L W.; Fiedler, H.; Seed, J.; Hernandez, O. A 
Critical Review of the Application of Polymer of Low Concern and Regulatory Criteria to Fluoropolymers. Integr. 
Environ. Assess. Manage. 2018, 14 (3), 316−334.) 
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finden würden. Ein unkontrollierter Import PFAS-haltiger Produkte würde zu erheblichen 

Wettbewerbsnachteilen gegenüber europäischen Herstellern führen. 

 

VDMA-Forderungen:  

Der Maschinen- und Anlagenbau unterstützt voll und ganz das Ziel, als sehr gefährlich 

eingestufte PFAS (zum Beispiel: CMR, PBT, vPvB, PMT, vPvM oder als ED) nicht mehr in die 

Umwelt gelangen zu lassen. Insofern ist eine Regulierung dieser als sehr gefährlich 

eingestuften PFAS grundsätzlich richtig. Ebenso ist es nachvollziehbar, die PFAS sinnvoll und 

hinsichtlich ihres Risikopotenzials zu gruppieren, um nicht jeden der 10.000 Stoffe einzeln 

regulieren zu müssen. Aber: 

• Breite der Regulierung 

Der Beschränkungsvorschlag umfasst sowohl F-Gase, niedermolekulare Verbindungen 

als auch Fluorpolymere und damit mehrere x-tausend Stoffe. Die Regulierung muss 

differenzierter erfolgen. Dabei muss eine umfassende wissenschaftliche 

Risikobewertung für die beschränkten Stoffe vorgenommen werden, und die 

Substanzen in Stoffgruppen müssen nachgewiesenermaßen die vergleichbaren 

gefährlichen Eigenschaften besitzen. Der risikobasierte Ansatz muss beibehalten 

werden, so dass Verwendungen, von denen kein relevantes Risiko ausgeht, auch 

weiterhin möglich sind. 

• Industrieanwendungen sind keine Konsumgüter 

o Die generelle Ausnahme von Fluorpolymeren, die nach der Definition der 

OECD als „Polymers of low concern“ gelten 

Stoffe, wie Monomere und Prozesshilfsstoffe, die für die Fluorpolymerherstellung und 

deren Produktion erforderlich sind, müssen aus dem Verbot ausgenommen werden, 

sofern eine sichere Verwendung sichergestellt ist. Dies sieht auch die Studie der 

britischen Arbeitsschutzbehörde (HSE) vor. Kurz: Gruppen mit geringem Risiko (z. B. 

Fluorelastomere, Fluorpolymere, bewertet als „Polymers of low concern“) oder 

Verwendungen ohne relevantes Risiko (z. B. Verwendungen in geschlossenen 

Systemen) müssen ausgenommen werden)4. 

o Substituierbarkeit 

Bei Anwendungen mit extremen Rahmenbedingungen (hohe oder niedrige 

Temperaturen, hohe Drücke, UV- Strahlung, hohe Reibungswiderstände, aggressive 

Chemikalien oder einer Kombination derer) gibt es keine geeigneten Alternativen zu 

PFAS-haltigen Produkten. Durch den hohen Preis von Fluorpolymeren wird deren 

Einsatz ohnehin minimiert. Diese einzigartigen Materialien werden in der Regel in der 

Industrie nur dann eingesetzt, wenn dies auch wirklich erforderlich ist. Der Einsatz von 

PFAS in industriellen Anwendungen (Dichtungen, Schläuchen, Leitungen, Ventilen, 

Kompressoren und Beschichtungen) trägt unter anderem zur Sicherheit, 

Ressourceneffizienz und Langlebigkeit industrieller Anlagen bei. 

o Eintragsweg in die Umwelt 

Manche PFAS sind mobil und gelangen in die Umwelt. Der Umwelteintragsweg 

verschiedener PFAS-Untergruppen muss berücksichtigt werden. Ausnahmen müssen 

greifen, wo kein (für die Umwelt gefährdender) relevanter Eintrag in die Umwelt 

stattfindet. Eine Fluorpolymerdichtung, die sich im geschlossenen Raum einer 

Maschine befindet, stellt definitiv kein relevantes Risiko dar. 
 

4 Analysis of the most appropriate regulatory management options (hse.gov.uk) 

https://www.hse.gov.uk/reach/assets/docs/pfas-rmoa.pdf
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o Ausnahme für den industriellen Bereich 

Es ist notwendig, Anwendungen im Konsumbereich (B2C) von denjenigen im B2B-

Bereich zu unterscheiden. Industrielle Akteure können durch ein professionelles 

Risikomanagement dafür Sorge tragen, dass mit PFAS, PFAS-haltigen Materialien und 

Produkten über den gesamten Lebenszyklus hinweg fachgerecht umgegangen wird. 

• Längere Übergangsfristen 

Die im Beschränkungsvorschlag vorgesehene 18-monatige Übergangsfrist ist zu kurz 

für industrielle Anwendungen Schon, um die möglichen Alternativen auf Funktionalität 

und sichere Anwendung zu prüfen, sowie für den Serieneinsatz zu qualifizieren und 

vielfach im Rahmen von EU Gesetzen zuzulassen, braucht man einen Zeitraum von 

mehreren Jahren. Somit müsste auch die generelle Übergangsfrist mehrere Jahre 

betragen. 

• Unbürokratische Beantragung der Verlängerung von Ausnahmen 

Um mögliche nicht berücksichtigte Anwendungen zu vermeiden, müsste eine 

unkomplizierte und unbürokratische Beantragung von zukünftigen Ausnahmen 

ermöglicht werden. Die Erfahrungen aus der ROHS-Richtlinie mit den stark verzögerten 

Ausnahmegenehmigungen haben gezeigt, dass es notwendig ist. 

• Liste der betroffenen Stoffe 

Der chemische Anwendungsbereich der Beschränkung muss anhand einer Liste mit 

betroffenen Stoffen (inklusive IUPAC-Namen, CAS-Nummern, EU- Nummern) 

transparent kommuniziert werden, damit Unternehmen die Informationen entlang der 

internationalen und weit verzweigten Lieferkette sammeln können. 

• Ausnahme für Ersatz- und Gebrauchtteile ist notwendig 

Für das Inverkehrbringen von Ersatz-, Verschleiß- und Gebrauchtteilen sind zum 

Zwecke der Nachhaltigkeit und Wirtschaftlichkeit Ausnahmen von der Beschränkung 

erforderlich (Repair as produced-Prinzip). Diese sind unbefristet oder zumindest über 

einen wesentlich längeren Zeitraum, als die derzeit vorgesehenen Übergangsfristen, zu 

gewähren. 

 

• Doppelregulierungen vermeiden 

Es ist unklar, wie die universelle Regulierung für PFAS mit anderen derzeit diskutierten 

Regularien korrelieren wird (insbesondere die neue F-Gase Verordnung, (EU) Nr. 

517/2014). Konsistenz und Kohärenz zu anderen EU-Regelwerken ist sicherzustellen. 

 

Datum: 23.05.2023 

 

 

Kontakt im VDMA:  

Alena Knauz 

Expertin Stoffpolitik (Chemikalienregulierung) 

alena.knauz@vdma.org 

+49 69 6603-1705 
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Windkraft
(Onshore/Offshore)

Produkte:
• Windkraftanlage

Relevant für:
• Erzeugung erneuerbarer Energie

Funktion des Produkts:
• Erzeugung elektrischer Energie aus natürlicher Windkraft

Verwendete PFAS-Substanz: 
• PTFE (Schmiermittel)

PFAS-haltiges Material/Bauteil:
• Abkleben von Folienformen als Trennmittel in der Produktion; 

Dichtungsringe, Gleitpads, Schmiermittel, Li-Batterie

Grund für die Verwendung:
• trennt Rotorblätter während der Produktion von der Form, gleichmäßige 

kinematische Bewegungen, selbsttragende Turbinenanwendung

Lebensdauer des Produkts:
• etwa 20 Jahre

Lebenszeit der verwendeten PFAS:
• je nach Anwendung

Netzzugang

Produkte:
• HV-Stromrichter

Relevant für:
• Ermöglichung des Netzzugangs für den Anschluss von Strom aus 

erneuerbaren Energiequellen auf See an das Netz über größere 
Entfernungen.

Funktion des Produkts:
• Umwandlung von elektrischer Energie von Hochspannungs-Wechselstrom 

(AC) in Hochspannungs-Gleichstrom (HVDC) für weit entfernte 
Stromverbindungen

Verwendete PFAS-Substanz: 
• PVDF

PFAS-haltiges Material/Bauteil:
• Kühlrohre (Ölsystem)

Grund für die Verwendung:
• Hohe Beständigkeit gegen extreme Hitze und aggressive Chemikalien, 

gute Isoliereigenschaften, geringe Wasseraufnahme, flammhemmend.

Lebensdauer des Produkts:
• 30 - 40 Jahre

Lebenszeit der verwendeten PFAS:
• für die Lebensdauer des Produkts ausgelegt, leicht abtrennbar für die 

Entsorgung



Ausrüstung zur Strom-
übertragung und -verteilung

Produkte:
• Hoch- und Mittelspannungsschaltanlagen; Messwandler; Spulen; Verteil-

und Leistungstransformatoren
Relevant für:
• Netzstabilität und -sicherheit (Risikoprävention) - Überlastungsschutz für 

Freileitungs- und Verteilungsnetze; Messung, Schutz und Steuerung von 
Hoch-/Mittelspannungsnetzen; Energieumwandlung

Funktion des Produkts:
• Elektrisches Schalten in Starkstromleitungen für industrielle und 

gewerbliche Zwecke, Schutz und Steuerung elektrischer Verbraucher; 
Spannungs- oder Phasenumwandlung von Hoch- in Niederspannung, 
elektrische Isolierung, Spannungsmessung und -überwachung in 
Starkstromleitungen.

Verwendete PFAS-Substanz: 
• Feststoffe: PTFE, PVDF, PFPE 
• Schmiermittel: PTFE, Isoliergase
PFAS-haltiges Material/Bauteil:
• Kühlrohre, Dichtungen; Gleitringe, Schaltdüse
Grund für die Verwendung:
• Hohe Beständigkeit gegen extreme Hitze und aggressive Chemikalien, 

gute Isoliereigenschaften, geringe Wasseraufnahme, Abbrand von PTFE 
zur Kühlung – Voraussetzung für Lichtbogenschaltungen, 
Reibungsreduktion in der kinematischen Kette, Oberflächenschutz

Lebensdauer des Produkts:
• 30 - 40 Jahre
Lebenszeit der verwendeten PFAS:
• Konzipiert für die Produktlebensdauer

Elektrische 
Energiespeicherung

Produkte:
• Lithium-Ionen-Batterien

Relevant für:
• Energiespeicherung, Elektromobilität, IKT (Informations- und 

Kommunikationstechnologie), medizinische Geräte, Ortung, intelligente 
Zähler, Sicherheitsgeräte

Funktion des Produkts:
• Speicherung und Bereitstellung von elektrischer Energie mit geringem 

Energieverlust, hoher Ladegeschwindigkeit und Energiedichte

Verwendete PFAS-Substanz: 
• PTFE, PVDF

PFAS-haltiges Material/Bauteil:
• Niedermolekulare PFAS im Elektrolyt, Bindemittel in der Kathode von 

Lithiumbatterien

Grund für die Verwendung:
• Zwischenspeicher für elektrische Energie mit geringen Verlusten und 

hohen Ladezyklen

Lebensdauer des Produkts:
• bis zu 20 Jahre

Lebenszeit der verwendeten PFAS:
• konzipiert für die Produktlebensdauer



Wasserstoffproduktion

Produkte:
• Elektrolyseur
Relevant für:
• erneuerbare Energie - Erzeugung von grünem Wasserstoff durch 

elektrochemische Wasserspaltung
Funktion des Produkts:
• elektrochemische Umwandlung von (grüner) elektrischer Energie in 

chemische Energie (Wasserstoff als Energieträger). Ein Elektrolyseur 
spaltet Wasser katalytisch in Sauerstoffionen und Protonen auf. Bei 
Anlegen eines elektrischen Stroms wandern Protonen durch eine 
Membran und wandeln sich an der Kathode in H2 um, während sich an der 
Anode O2 bildet.

Verwendete PFAS-Substanz: 
• PFSA, PTFE , ePTFE, PFPE, PFA, und andere
PFAS-haltiges Material/Bauteil:
• Membranen, GDL (Gasdiffusionsschicht), Katalysatorschicht für MEA 

(Membran-Elektroden-Einheit), Dichtungen für Stacks und andere 
Systemkomponenten

Grund für die Verwendung:
• Hitze- und hohe (aggressive) chemische und mechanische Beständigkeit, 

Benetzungseigenschaften, niedrige Oberflächenenergie.
Lebensdauer des Produkts:
• ~25 Jahre, 10 Jahre für Elektrolyse-Stacks
Lebenszeit der verwendeten PFAS:
• siehe Produkt, PM-Katalysatorrückgewinnung gewährleistet vollständiges 

Recycling

Energiespeicherung

Produkte:
• Brennstoffzelle
Relevant für:
• erneuerbare Energie - effiziente "Re-Elektrifizierung" von Wasserstoff in 

elektrische Energie. Nutzung von chemischer Energie zur Speicherung 
und schnellen Betankung bei höherem Wirkungsgrad, als der 
Verbrennungsmotor und ohne Schadstoffemissionen.

Funktion des Produkts:
• elektrochemische Umwandlung von Wasserstoff in Elektrizität und Wasser 
Verwendete PFAS-Substanz: 
• PFSA, PTFE, ePTFE, PKM
PFAS-haltiges Material/Bauteil:
• Membran, GDL (Gasdiffusionsschicht) für MEA, Katalysatorschicht für 

MEA, Dichtung für Bipolarplatte und Kathoden-/Anodenendplatte
Grund für die Verwendung:
• Hitze- und hohe (aggressive) chemische und mechanische Beständigkeit, 

Benetzungseigenschaften, niedrige Oberflächenenergie.
Lebensdauer des Produkts:
• ~15 Jahre, Betriebsstunden: 15.000 h, Ziel: 30.000 h.
Lebenszeit der verwendeten PFAS:
• siehe Produkt, PM-Katalysatorrückgewinnung gewährleistet vollständiges 

Recycling



Gebäude

Produkte:
• Wärmepumpe
Relevant für:
• Energiewende, Dekarbonisierung, energieeffiziente Häuser
Funktion des Produkts:
• Bereitstellung von Heizung, Kühlung und Warmwasser für Wohngebäude, 

Gewerbe und Industrie
Verwendete PFAS-Substanz: 
• PVDF, PTFE (Feststoffe), PFA, FEP, FKM, ETFE, PP-TFE
PFAS-haltiges Material/Bauteil:
• Kältemittel, Dichtungen und Isolierung, Elektronik / Steuerung und 

Überwachungsgeräte, Kompressor (Lager, Dichtungen, Elektronik)
Grund für die Verwendung:
• Hohe Temperatur-, Chemikalien- und UV-Beständigkeit, hohe 

Durchschlagsfestigkeit, hoher Brechungsindex, inhärente Flammwidrigkeit, 
Feuchtigkeitsbarriere, kein Fouling in Wassersystemen.

Lebensdauer des Produkts:
• durchschnittlich 15 - 20 Jahre
Lebenszeit der verwendeten PFAS:
• konzipiert für die Produktlebensdauer

E-Mobilität

Produkte:
• Batterie, Antrieb, Kühlsystem, Aktoren für das Management der 

Kühlflüssigkeitskreisläufe
Relevant für:
• Batteriebetriebene Elektrofahrzeuge (BEV) und ihre Lebensdauer
Funktion des Produkts:
• siehe Beschreibung elektrischer Speicher und elektrischer Antriebe; 

Komponenten des Antriebsstrangs (Umrichter, E-Motor, Getriebe) über 
leistungsstarke Getriebemotorantriebe 

Verwendete PFAS-Substanz: 
• PFPE/PTFE-haltiges Schmiermittel, Kältemittel R1234yf
PFAS-haltiges Material/Bauteil:
• Kühlmittel, Schmiermittel in Mikrogetrieben (Aktuatoren)
Grund für die Verwendung:
• Widerstandsfähigkeit gegen Temperaturschwankungen, Verschleißschutz, 

funktionale Präzision, Vermeidung von signifikanter Gewichtszunahme und 
Designherausforderungen. Das thermische Management von BEV-
Kühlkreisläufen erfordert eine hochpräzise Betätigung von 
getriebemotorgetriebenen Ventilen und Klappen über einen 
Temperaturbereich von -40°C bis +150°C.

Lebensdauer des Produkts:
• ~bis zu 25 Jahre.
Lebenszeit der verwendeten PFAS:
• Gleiche Lebensdauer wie das Fahrzeug



Industrie

Produkte:
• Kraft-Wärme-Kopplungsanlage zur dezentralen Strom- und 

Wärmeerzeugung
Relevant für:
• dezentrale Strom- und Wärmeerzeugung, Stabilisierung der Stromnetze
Funktion des Produkts:
• Umwandlung von chemischer Energie (z. B. Wasserstoff, siehe 

Brennstoffzellentechnologie) in Strom und Wärme
Verwendete PFAS-Substanz: 
• PTFE (fest), PTFE-Schmierstoffe, PFPE, Isoliergase
PFAS-haltiges Material/Bauteil:
• Dichtungen, Schläuche, PTFE-Band, Hydraulikflüssigkeit, Kabel
Grund für die Verwendung:
• Verhindert das Austreten von Flüssigkeiten, erhöht die Langlebigkeit von 

Produkten, reduziert die Abfallmenge, bietet Brandschutz, Hitze-, 
Flammen- und hohe (aggressive) Chemikalienbeständigkeit, geringe 
elektrische Leitfähigkeit, dielektrische Isolierung, geringe Wasseraufnahme 
und reduziert die Reibung.

Lebensdauer des Produkts:
• 25 Jahre
Lebenszeit der verwendeten PFAS:
• konzipiert für die Produktlebensdauer



Querschnittstechnologien

Produkte:
• Pumpen, Vakuumtechnik, Kompressoren (H2, Biomethan)
Relevant für:
• Herstellung und Transport von Grundchemikalien (z. B. Säure und Lauge); 

Transport von flüssigem H2; Herstellung von Solarzellen, Kompression und 
Transport von gasförmigem H2, Biomethan, gasförmige Chemikalien

Funktion des Produkts:
• Beförderung flüssiger oder gasförmiger Stoffe durch mechanische 

Druckbeaufschlagung, auch zur Lagerung
Verwendete PFAS-Substanz: 
• FKM/FPM, PTFE
PFAS-haltiges Material/Bauteil:
• Dichtungen, Dichtungsringe, Führungsringe, Antihaftbeschichtungen, 

Labyrintheinsätze, Schmierstoffe, Gleitbuchsen, Schläuche, Membranen
(Membrankompressor)

Grund für die Verwendung:
• Beständigkeit gegen hohe Hitze und (aggressive) Chemikalien
Lebensdauer des Produkts:
• 30 Jahre und mehr (z. B. Pumpen, Vakuumpumpen) 
• 50 Jahre und mehr (Prozessgaskompressoren H2)
Lebenszeit der verwendeten PFAS:
• konzipiert für die Produktlebensdauer

Querschnittstechnologien

Produkte:
• Elektrischer Antrieb
Relevant für:
• Automobil- und Industrieanwendungen
Funktion des Produkts:
• Elektrische Energie in mechanische Energie umwandeln
Verwendete PFAS-Substanz: 
• FKM/FPM, PTFE, PFPE
PFAS-haltiges Material/Bauteil:
• Dichtung, Beschichtung, Schmiermittel, Drahtisolierung, Führungselement
Grund für die Verwendung:
• Thermische Beständigkeit, chemische Beständigkeit (z. B. 

Korrosionsschutz), Verschleißfestigkeit (bei hohen Geschwindigkeiten, 
Hochdruckreinigung), Antihafteigenschaften, geringe Reibung, 
Beständigkeit gegen Umwelteinflüsse (UV-Strahlung, Ozon), 
Schmierstoffverträglichkeit

Lebensdauer des Produkts:
• 30 Jahre und mehr
Lebenszeit der verwendeten PFAS:
• Konzipiert für höchste Lebensdauer, Austausch der Dichtungen bei 

Verschleiß



Querschnittstechnologien

Produkte:
• Elektrische Kontakte
Relevant für:
• Industriekontakte mit hohen Steckzyklen und hohen Stromdichten; 

erforderlich z. B. für Bahnanwendungen und BEV-Kontakte, um 
Vibrationsbelastungen im Betrieb standzuhalten

Funktion des Produkts:
• Elektrische Hochstromübertragung
Verwendete PFAS-Substanz: 
• PFPE formulierte Fette oder Öle
PFAS-haltiges Material/Bauteil:
• PFPE-Oberflächenschmiermittel auf Metallkontakten
Grund für die Verwendung:
• nur PFPE-basierte Schmierstoffe halten den rauen 

Umgebungsbedingungen bei extremen Temperaturen und hohen 
Stromdichten stand, Reduzierung der mechanischen Reibung, 
Verhinderung von Kontaktkorrosion und
Mikroverschweißung, Reduzierung des elektrischen Widerstands

Lebensdauer des Produkts:
• Bis zu 25 Jahre 

Lebenszeit der verwendeten PFAS:
• konzipiert für die Produktlebensdauer

Querschnittstechnologien

Produkte:
• Halbleiter (Fokus Herstellungsverfahren)
Relevant für:
• Elektrifizierung und Digitalisierung in fast allen technischen Anwendungen
Funktion des Produkts:
• Steuerung der elektrischen Leistung und Verteilung elektrischer 

Informationen
Verwendete PFAS-Substanz: 
• PFPE, PTFE und andere PFAS-Formulierungen (CF4, C4F8,…)

PFAS-haltiges Material/Bauteil:
• Prozessgase für das Plasma-Trockenätzen; chemische Lösungen für das 

Nassätzen und die Wafer-Reinigung; Additive in Lithographie-Materialien; 
Antifriktionsbeschichtungen; Maschinen für die Halbleiterverarbeitung

Grund für die Verwendung:
• Geringe Partikelkonzentration (durch geringe Oberflächenhaftung und 

geringen Abrieb), chemische Prozessanforderungen, thermische Stabilität, 
optische Eigenschaften

Lebensdauer des Produkts:
• Lebensdauer des Endprodukts/der Anlage
Lebenszeit der verwendeten PFAS:
• k.A.; in der Regel nur für die Herstellung verwendet
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Öffentliche Konsultation – Ihre Möglichkeit zur 
Beteiligung

Dr. Carl A. Dannenberg

BfC - Gruppe 5.2 “Chemikalienbewertung und Risikomanagement”

Helpdesk Online VA „PFAS – Quo vadis?“ am 03. April 2023
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Warum eine öffentliche Konsultation?

 Basis: REACH-VO Art. 69 §6  

 Abgleich zwischen Dossier und „Realität“

 Möglichkeit für interessierte Kreise zur Beteiligung am Prozess

→ Ziel: Maßgeschneiderter Vorschlag zur Beschränkung

 Konsultationsverantwortliche: ECHA
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Die öffentliche Konsultation

 Laufzeit: 22.03.2023 – 25.09.2023 (23:59 Uhr, Helsinki-Zeit)

 Offen für interessierte Kreise

 Konsultation deckt nicht die Verwendung von PFAS in 
Feuerlöschschäumen ab!

 Nicht-vertrauliche Kommentare werden veröffentlicht

 Zu jedem Kommentar wird eine Antwort veröffentlicht (RCOM)
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 Webform: 
https://comments.echa.europa.eu/comments_cms/AnnexXVRestrictionD
ossier.aspx?RObjectId=0b0236e1885e69de 

 Informationen nur berücksichtigt, wenn über 
Webform übermittelt und innerhalb der Laufzeit

 Bezug auf die aktuellste Version des Dossiers1

 Vorbereitung ist das A und O

Erfolgreiches Einreichen (1)

1 https://echa.europa.eu/de/restrictions-under-consideration/-/substance-rev/72301/term 
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Erfolgreiches Einreichen (2)

 Vertrauliche Informationen sollten als solche übermittelt werden

 Mehrfache Einreichungen sind möglich

 Frühe Einreichungen von Vorteil

 Keine Positionspapiere und in zurückliegenden Konsultationen 
übermittelte Informationen

 Einreichen wird bestätigt
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Aufbau der Konsultation

 Einleitung

 Section 1: Persönliche Informationen

 Section 2: Informationen zur Organisation

 Section 3: Nicht-vertrauliche Kommentare

 Section 4: Nicht-vertrauliche Anhänge

 Section 5: Vertrauliche Anhänge
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Fokus Section 3: Nicht-vertrauliche Kommentare

 fundierte Informationen
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Fokus Section 3: Spezifische Fragen (1)

 1. Sektoren und (Unter)-Verwendungen
• Nur Verwendungen aus dem Hauptbericht - Tabelle 9: S.115-138

• Fehlende Verwendungen später erfragt

• Einreichung(en): separat vs. vollständig

 2. Emissionen während des Lebenszyklus

• Verteilung der Emissionen auf Lebenszyklus

• Art der Abfallbehandlung

Source:
https://ec.europa.eu/environment/pdf/ch
emicals/2020/10/SWD_PFAS.pdf

https://ec.europa.eu/environment/pdf/chemicals/2020/10/SWD_PFAS.pdf
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Fokus Section 3: Spezifische Fragen (2)

 3. Emissionen am Ende des Lebenszyklus

• Effektivität von Verbrennung

 4. Auswirkungen auf die Recyclingindustrie

• Auswirkungen durch Konzentrationsgrenzen

• Maßnahmen zur Einhaltung der Grenzen

• Kosten der Maßnahmen
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Fokus Section 3: Spezifische Fragen (3)

 5. Tonnage und Emissionen der vorgeschlagenen Ausnahmen
• Paragraph 5 und 6 des Beschränkungsentwurfs

 6. Fehlende Verwendungen
• Tonnage und Emissionen

• Funktion von PFAS in der Verwendung

• Anzahl der Unternehmen

• Informationen zu Alternativen
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Fokus Section 3: Spezifische Fragen (4)

 7. Potentielle Ausnahmen

• [Textstellen in eckigen Klammern] in Paragraph 5 und 6 des Beschränkungsentwurfs

• Informationen zu Alternativen und sozioökonomischen Auswirkungen

 8. Weitere Verwendungen

• Spezielle Nachfrage zu bestimmten Verwendungen:

technische Textilien, Elektronik, Energiesektor, PTFE-Gewindedichtband, etc.

• Information analog zu Frage 6 erwünscht



12

Fokus Section 3: Spezifische Fragen (5)

 9. Abbaupotential von spezifischen PFAS-Untergruppen
• Einige Untergruppen sind ausgenommen

• Studien zu potentiellen Abbauwegen,                                                                      
Kinetik des Abbaus und Metaboliten

 10. Analytische Methoden

• Abgleich der aktuellen Methoden mit Annex E,                                                       
Kapitel E.4 und Appendix
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Fokus Section 4 und 5: Anhänge

 Nicht-vertrauliche Anhänge
• Keine Dopplung von Informationen

• Bei mehreren Dokumenten – ZIP-Datei

 Vertraulichen Anhänge

• Verwendung von ECHA, MS CA und EU KOM

• Angabe der Gründe für Vertraulichkeit - (EG) Nr. 1049/2001 Art. 4



14

Nächste Schritte

22.03.2023
Start der

Konsultation

2024
Stellungnahmen

RAC/SEAC

2025-26
Entscheidung

KOM

Konsultation in wissenschaftlichen Ausschüssen
Inklusive 6-monatiger und 60-tägiger öffentlicher Konsultation

25.09.2023
Ende der 6-monatigen 

Konsultation
2026/2027

Beschränkung 
wirksam

05.04.2023
Online

Informations-
Veranstaltung 

ECHA
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Zusammenfassung

 Verwendung der Webform! 
https://comments.echa.europa.eu/comments_cms/AnnexXVRestrictio
nDossier.aspx?RObjectId=0b0236e1885e69de

 Keine Dopplungen und Positionspapiere

 Frühes Einreichen

 Ihre Erfahrung und Ihr Wissen sind gefragt!

 Änderungen am Vorschlag möglich (z.B. weitere Ausnahmen)
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Vielen Dank für Ihre Aufmerksamkeit!

Dr. Carl A. Dannenberg

Bundesanstalt für Arbeitsschutz und 
Arbeitsmedizin
Bundesstelle für Chemikalien

E-mail: reach-clp-biozid@baua.bund.de



Für Mensch und Umwelt

Warum werden PFAS reguliert?

PFAS – Quo vadis?

Stefan Kacan, UBA - Fachgebiet Chemikaliensicherheit-REACH



1. Ewigkeitschemikalien – Gekommen um zu bleiben

03.04.2023 PFAS – Quo vadis? 2

Warum werden PFAS reguliert?

• PFAS – Perfluorierte Alkylsubstanzen:

Definition nach OECD 2021: 

Jede Substanz, die mindestens ein vollständig fluoriertes Methyl- (CF3-) oder Methylen- (-CF2-) 

Kohlenstoffatom (ohne daran gebundenes H/Cl/Br/I) enthält. 

https://pubs.acs.org/doi/10.1021/acs.est.1c06896 

C FF

R

RF

C FF

R

R ≠ H, Cl, Br, I



1. Ewigkeitschemikalien – Gekommen um zu bleiben

03.04.2023 PFAS – Quo vadis? 3

• Alle PFAS im Anwendungsbereich dieser Beschränkung sind entweder selbst nicht abbaubar oder 

transformieren zu persistenten s.g. Arrowhead-Substanzen

• Fluor-Kohlenstoff-Bindung zählt zu den stärksten Einfachbindungen überhaupt 

 hohe Persistenz dieser Stoffe

• PFAS verbleiben in der Umwelt für Jahrzehnte oder gar Jahrhunderte

Warum werden PFAS reguliert?



1. Globales Interesse

03.04.2023 PFAS – Quo vadis? 4

• Allgemein stetig steigende Aufmerksamkeit hinsichtlich der Problematik der PFAS-Exposition

 EU-Chemikalienstrategie für Nachhaltigkeit

• Verwendung von PFAS – auch verbunden mit Umweltkontamination, incl. der Trinkwasserressourcen

• In EU einige PFAS bereits beschränkt (PFOS, PFOA, C9-C14 PFCAs)

Aktueller Beschränkungsvorschlag – keine Auswirkung auf bestehende Beschränkungen

Derzeit laufen Diskussionsprozesse hinsichtlich der Ausgestaltung der Beschränkungen für PFHxS und 

PFHxA

• Mehrere Beschränkungen auch außerhalb der EU

 einige US-Bundesstaten (Kalifornien, Washington, New York, etc.), Kanada, Australien

(PFOS – Perfluoroctansulfonsäure, PFOA – Perfluoroctansäure, C9-C14 PFCAs – Perluorkarbonsäuren mit Kettenlängen von 9 – 14 Kohlenstoffatomen, PFHxS – Perfluorhexansulfonsäure, 
PFHxA – Perfluorhexansäure)

Warum werden PFAS reguliert?



Eigenschaften von PFAS

• Extrem hohe Persistenz 

(vP - very persistent)

• Potential zum 

Ferntransport

• Mobilität

• Akkumulation in Pflanzen

• Potential zur 

Bioakkumulation

• (Öko-)Toxizität

• Hormonelle Wirkungen

2. Gefährdungsbeurteilung - Überblick

03.04.2023 PFAS – Quo vadis? 5

Besorgnis ergibt sich aus der Kombination der verschiedenen 

Eigenschaften:

• Ubiquitäre, ständig anwachsende und irreversible Exposition von Mensch 

und Umwelt;

• Hohes Expositionspotential für den Mensch und Tier über Futter- und  

Lebensmittel und Trinkwasser;

• Potential für negative Effekte über Generationen hinweg und zeitverzögertes 

Auftreten der Effekte; 

• Potential für ernsthafte Wirkungen, die durch bisherigen Standardtests nicht 

abgedeckt werden;

• Abschätzung von zukünftigen Expositionen und sichere Verwendung unklar;

• Treibhauspotential

Warum werden PFAS reguliert?

 Konventionelle quantitative Risikobewertung nicht ausreichend verlässlich oder praktikabel



2. Gefährdungsbeurteilung - Gruppenansatz
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• Gruppenansatz auf der Grundlage von zwei Aspekten:

Alle Stoffe haben die gleiche chemische Grundstruktur.

Die Stoffe selbst oder deren Transformationsprodukte besitzen eine sehr hohe Persistenz.

Ähnliche Gefährdungen und Risiken abgedeckt 

Ansatz als Grundlage für Risikominderungsmaßnahmen durch viele Wissenschaftler anerkannt:                           

z.B. Cousins et al. (2020), Scheringer et al. (2022)

Ansatz gerechtfertigt, um ungewollte Substitution von Stoffen zu vermeiden

Vermeidung zukünftiger Expositionen durch PFAS, die derzeit noch nicht verwendet werden

Warum werden PFAS reguliert?



2. Gefährdungsbeurteilung - Gruppenansatz

03.04.2023 PFAS – Quo vadis? 7

• Gruppenansatz beinhaltet nach Definition auch Fluorpolymere

Bei der Herstellung und Verwendung von Fluorpolymeren sind Emissionen z.B. von ungebundenen 

Monomeren und Additiven wahrscheinlich.

Großer Teil von Produkten und Erzeugnissen wird thermisch verwertet, wenn sie nicht mehr 

benötigt werden. In Abhängigkeit von der Verbrennungstemperatur entstehen hierbei u.a. 

fluorierte Gase, die in die Umwelt gelangen können.

Warum werden PFAS reguliert?



3. Monitoring
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Warum werden PFAS reguliert?

Source: https://bgc.seas.harvard.edu/assets/sunderland_jeseerev_2018wsi.pdf  

Feuerlöschmittel

Verbraucherprodukte

Industrie

Umwelt

Abfallwirtschaft

Exposition des Menschen

Übertragung auf Nachkommen
-Muttermilch
-Nabelschnur
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4. Funktion und Verwendung von PFAS
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• PFAS haben wasser-, öl- und schmutzabweisende Eigenschaften.

• Sie besitzen eine hohe Stabilität insbesondere unter Extrembedingungen:

 Temperatur, Druck, Strahlung, Chemikalien, Seewasser…

• Sehr gute thermische und elektrische Isolatoren

• Kühl- und Kältemittel

• Gute Schmiermittel

• Oberflächenaktive Eigenschaften (Tenside)

 Verwendung in vielen verschiedenen Sektoren in hohen Tonnagen

Warum werden PFAS reguliert?



4. Funktion und Verwendung von PFAS
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• Industrielle Prozesse

• Feuerlöschmittel

• Textilien (TULAC) 

• Lebensmittelkontakt-

Materialien (inkl. 

Verpackungen)

• Metallverarbeitung und 

Galvanik

• Verbraucherprodukte

• Ski-Wachse

• Transport

• Anwendung fluorierter 

Gase

• Elektronik und Halbleiter

• Eneriesektor

• Bauprodukte

• Schmier- und Gleitmittel

• Öl- und Bergbauindustrie

• Medizinprodukte

• Kosmetika

• Viele weitere 

Anwendungen

TULAC - Textiles, Upholstery, Leather, Apparel and Carpets (Textilien, Polstermöbel, Leder, Bekleidung und Teppiche)

Warum werden PFAS reguliert?

Wetterbekleidung Antihaftbeschichtung

Kosmetika Medizinprodukte



4. Funktion und Verwendung von PFAS
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Jährliche Verwendungsmengen an PFAS im Jahr 2020: ~840 000 Tonen (Median)

Anwendung fluorierter Gase

Transport

Textilien (TULAC)

Medizinprodukte
Lebensmittelkontakt-Materialien

Weitere neun Verwendungen wurden im Detail bewertet (darunter Verwendung in Kosmetika und 

Verbraucherprodukten). Die Verwendungsmengen lagen jeweils um ~1% oder darunter.

Warum werden PFAS reguliert?



4. Funktion und Verwendung von PFAS
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Zusammenfassung von Verwendungen aus verschiedenen Bereichen in einer größeren Gruppe

Verwendung fluorierter 
Gase

Gefrieranlagen Klimaanlagen 
und 

Wärmepumpen

Stoffe zur 
Schaumher-

stellung

Lösungsmittel Treibstoffe

Gussverfahren 
für Magnesium

Feuerbekämp-
fungsmittel

Konservierung 
historischer 

Papier-
dokumente

Isolierende Gase 
in elektrischen 

Anlagen

Warum werden PFAS reguliert?



5. Tonnagen und Emissionen
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Application Tonnage range

Emission range

% emitted in manufacturing and 

use phase

Emission contribution

Contribution to total emission [%]

Applications of fluorinated gases > 10 000 5 – 25 > 50

Textiles, upholstery, leather, apparel & carpets > 10 000 5 – 25 10 – 50

Medical devices > 10 000 5 – 25 5 – 10

Manufacture > 10 000 0 – 5 1 – 5

Food contact materials and packaging > 10 000 0 – 5 0 – 1

Transport > 10 000 0 – 5 0 – 1

Construction products 1 000 – 10 000 25 – 75 1 – 5

Electronics and semiconductors 1 000 – 10 000 5 – 25 0 – 1

Lubricants 1 000 – 10 000 5 – 25 0 – 1

Petroleum and mining 1 000 – 10 000 0 – 5 0 – 1

Energy sector 1 000 – 10 000 0 – 5 0 – 1

Metal plating and manufacture of metal products 100 – 1 000 0 – 5 0 – 1

Cosmetics 10 – 100 > 95 0 – 1

Consumer mixtures 10 – 100 75 – 95 0 – 1

Ski wax 0 – 10 25 – 75 0 – 1

Warum werden PFAS reguliert?



5. Tonnagen und Emissionen
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PFAS-Emissionen im Jahr 2020: 75 000 Tonnen 

4,5 Mill Tonnen über 30 Jahre 

(zu erwartender steigender  
Verbrauch an PFAS berücksichtigt)

Warum werden PFAS reguliert?

Source: https://ec.europa.eu/environment/pdf/chemicals/2020/10/SWD_PFAS.pdf 

 Insgesamt hohe Tonnagen bedingen 

hohe Umwelteinträge; diese Proxy für das 

bestehende Risiko dieser Stoffgruppe

PFAS-
Produktion

Herstellung von 
Produkten und 
Artikeln 

Gebrauch der 
Produkte und 
Artikel

Abfall-
management



6. Begründung für EU-weite Maßnahmen
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• PFAS werden in der EU hergestellt, in die EU importiert und in der EU verwendet.

• Es besteht ein ständig wachsender globaler Markt für PFAS und Erzeugnisse (z.B. bei Fluorpolymeren).

• Über alle Stadien des Lebenszyklus hinweg besteht eine große Bandbreite an Emissionsquellen.

• PFAS sind bereits ubiquitär verbreitet und es werden stetig steigende Konzentrationen in 

Umweltkompartimenten gemessen.

• PFAS sind mobil, auch zwischen den Kompartimenten; Kontaminationen sind grenzüberschreitend

• EU-weite Maßnahmen gewährleisten Chancengleichheit auf dem EU-Binnenmarkt.

 EU-weite Maßnahmen zur Risikominimierung: Durchsetzung und Kontrolle ist effektiv und einheitlich

Warum werden PFAS reguliert?



7. Fazit
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• PFAS werden in hohen Tonnagen in vielen verschiedenen Bereichen verwendet.

• Hieraus ergeben sich hohe Emissionspotentiale in die Umwelt.

• Die hohe Persistenz von PFAS in Kombination mit weiteren Besorgnissen bedeutet, dass eine 

konventionelle quantitative Risikobewertung nicht ausreichend verlässlich oder praktikabel ist. 

• Risiken durch PFAS können nicht durch Grenzwerte beschrieben werden.

 Hohe PFAS-Emissionen gelten als Proxy für das Risiko.

• Einheitliche und effektive EU-weite Maßnahmen zur Risikominimierung sind erforderlich.

Warum werden PFAS reguliert?



Vielen Dank für
Ihre Aufmerksamkeit!

Stefan Kacan
UBA - Fachgebiet Chemikaliensicherheit - REACh

stefan.kacan@uba.de

https://www.umweltbundesamt.de

mailto:stefan.kacan@uba.de


Der Beschränkungsvorschlag im Detail

Dr. Frauke Averbeck

BfC - Gruppe 5.2 „Chemikalienbewertung und Risikomanagement“

Helpdesk Online VA „PFAS – Quo vadis?“ am 03. April 2023
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Anforderungen an einen Beschränkungsvorschlag

Anhang XV der REACH-VO

Stoffidentität

Gefahren- und Risikobetrachtung

Verwendungen

Verfügbarkeit von Alternativen

Sozioökonomische Analyse
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Ziel der Beschränkung

• Handlungsbedarf: Unannehmbares Risiko
durch Verwendung von PFAS

• Übergeordnetes Ziel: Minimierung der 
Emissionen

• Ansetzen am Beginn des Lebenszyklus
• Einsatz von PFAS in industriellen, gewerblichen und 

Verbraucherverwendungen reduzieren

• Umfassende Beschränkung der Herstellung, 
des Inverkehrbringens und der Verwendung Source:

https://ec.europa.eu/environment/pdf/chemicals/
2020/10/SWD_PFAS.pdf

https://ec.europa.eu/environment/pdf/chemicals/2020/10/SWD_PFAS.pdf
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Betrachtete Beschränkungsoptionen

Vollständiges Verbot aller Verwendungen
• Übergangsfrist: 18 MonateRO1

Verbot mit verwendungsspezifischen Ausnahmen
• Übergangsfrist: 18 Monate
• Ausnahmen

o 5 Jahre (Analyse der Alternativen)
o 12 Jahre (Analyse der Alternativen)
o Zeitlich unbefristet (spezifisch begründet)

RO2
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Nutzen der Beschränkung (über 30 Jahre)

Ohne Beschränkung (Baseline):
• 4,5 Mio Tonnen Emissionen
RO1 (Verbot ohne Ausnahmen):
• Erwartete Emissionsminderung: 4,3 Mio Tonnen (96%)
RO2 (Verbot mit verwendungsspezifischen Ausnahmen):
• Betrachtung der Emissionen erfolgt pro Ausnahme
• Quantitative Betrachtung schwierig (Datenlücken)
• Geringere Effektivität im Vergleich zu RO1 aufgrund (zeitlich

befristeter) Ausnahmen
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Kosten der Beschränkung

Qualitative Betrachtung folgender Elemente

1. Verminderter Gewinn der Hersteller: Direkt betroffene Firmen & 
Zulieferer

2. Auswirkungen auf Preise für Verbraucher

3. Veränderte Produkteigenschaften

4. Auswirkungen auf den Arbeitsmarkt

5. Überwachungskosten

6. Kosten für Zertifizierungen
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Verhältnismäßigkeit

Qualitative Betrachtung

RO1: mittel- bis langfristig verhältnismäßig

 Steigende gesellschaftliche Kosten verbunden mit der weiteren 
Nutzung würden die Kosten der Beschränkung überwiegen

RO2: ebenfalls verhältnismäßig und angebracht

 Balance zwischen Kosten der Beschränkung und
gesellschaftlichen Kosten der weiteren Nutzung
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Allg. Systematik eines Beschränkungseintrags

Spalte 1
Chemischer Scope

Spalte 2
Ausgestaltung der Beschränkung

Definition des Stoffes/der 
Stoffgruppe

Beschränkungsbedingungen
- Formulierung des Verbots
- Definition von Ausnahmen
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Gruppenansatz

• Basierend auf
• Chemischer Struktur
• Besorgnis (Persistenz)

• OECD-Definition für PFAS (2021) als
Ausgangspunkt

• Nur persistente PFAS bzw. solche, die zu 
persistenten PFAS abbauen

• Erfasst äquivalente Gefahren und Risiken
• Vermeidung von “Regrettable Substitution”

Mindestens
10.000 PFAS
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Chemischer Scope - Stoffdefinition

OECD (2021):
Any substance that contains at least one fully fluorinated methyl (CF3-) or 
methylene (-CF2-) carbon atom (without any H/Cl/Br/I attached to it).

Ausnahmen:
A substance that only contains the following structural elements is excluded from 
the scope of the restriction: CF3-X or X-CF2-X’,
where X = -OR or -NRR’ and X’ = methyl (-CH3), methylene (-CH2-), an aromatic 
group, a carbonyl group (-C(O)-), -OR’’, -SR’’ or –NR’’R’’’; and where R/R’/R’’/R’’’ is a 

hydrogen (-H), methyl (-CH3), methylene (-CH2-), an aromatic group or a carbonyl 
group (-C(O)-).
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PFAS Untergruppen im Scope

Perfluorkohlenstoffe (PFCs)
z.B. Perfluoroctan

Perfluorcarbonsäuren
z.B. PFOA, TFA

Any substance that contains at least one fully fluorinated methyl (CF3-) or methylene (-CF2-) 
carbon atom (without any H/Cl/Br/I attached to it).

Fluorpolymere
z.B. PTFE, PVDF

Polymere mit fluorierter 
Seitenkette

z.B. fluorierte Polyacrylate, 
fluorierte Polyurethane

Fluortelomere
z.B. 6:2 FTOH

Perfluorsulfonsäuren
(PFSAs)

z.B. PFOS, PFHxS

Etc…

Polymere PFAS Nicht-Polymere PFAS

Perfluorpolyether
(PFPE) Hydrofluorolefine

z.B. HFO-1234yf
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Beispiele

OECD-Definition erfüllt OECD-Definition nicht erfüllt

Kein vollständig fluoriertes
Kohlenstoffatom

Any substance that contains at least one fully fluorinated methyl (CF3-) or methylene (-CF2-) 
carbon atom (without any H/Cl/Br/I attached to it).

Keine vollständig fluorierte
Methyl- oder Methylengruppe
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Ausnahmen vom chemischen Scope

A substance that only contains the following structural elements is excluded from 
the scope of the restriction: CF3-X or X-CF2-X’,
where X = -OR or -NRR’ and X’ = methyl (-CH3), methylene (-CH2-), an aromatic 
group, a carbonyl group (-C(O)-), -OR’’, -SR’’ or –NR’’R’’’; and where R/R’/R’’/R’’’ is a 

hydrogen (-H), methyl (-CH3), methylene (-CH2-), an aromatic group or a carbonyl 
group (-C(O)-).

Trifluoromethanol, CF3OH Trifluoromethylamine, CF3NH2Difluoromethandiol, CF2(OH)2
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Ausnahmen vom chemischen Scope

Zerfallen spontan oberhalb von -20°C

Nicht-isolierbares Zwischenprodukt
in Zerfallsprozessen

Inhärent instabile PFAS
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Ausnahmen vom chemischen Scope

Beispiele größerer PFAS, die solche 
Gruppen enthalten 
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Umfassendes Verbot (Absätze 1 & 2)

Herstellung, Verwendung und Inverkehrbringen

• Der Stoffe als solche

• Als Bestandteil in
• Stoffen
• Gemischen
• Erzeugnissen

≥ 25 ppb für einzelne PFAS
≥ 250 ppb für die Summe der PFAS
≥ 50 ppm * für PFAS
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Konzentrationsgrenzen

• 25 ppb für einzelne PFAS
• 250 ppb für die Summe einzelner PFAS

• Messung spezifischer Stoffe mit gezielter Analyse
• Methoden für ca. 40 PFAS bislang verfügbar
• Grenzwerte in Anlehnung an PFOA-Beschränkung (POP)

• 50 ppm für PFAS (einschl. polymerer PFAS)
• Gesamtfluorgehalt
• Fluorgehalt oberhalb 50 ppm => Möglichkeit, nachzuweisen, dass Teil

des Fluorgehalts von Nicht-PFAS-Verbindungen stammt, z.B. durch
weitere Messungen, Lieferketteninformation, etc.
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Übergangsfrist (Absatz 3)

Übergangsfrist: 18 Monate
Standardfrist für REACH-Beschränkungen

18 Monate nach Inkrafttreten:
Verbot aller Verwendungen, die nicht explizit 

ausgenommen sind oder die Konzentrationslimits 
einhalten

Bereits auf dem Markt befindliche PFAS-haltige 
Produkte (Gemische oder Erzeugnisse) können 

weiter verwendet werden
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Ausnahme für Wirkstoffe (Absatz 4)

Hintergrund
• Biozide, Pflanzenschutzmittel, Arzneimittel
• Spezifische EU-weite Regelungen
• Zweistufiges Genehmigungs-/Zulassungsverfahren
• PFAS-Problematik (Persistenz) bislang nicht ausreichend adressiert (PBT-/vPvB-

Eigenschaften als Ausschlusskriterium)
• Neben Risikobetrachtung weitere Aspekte (Wirksamkeit, Resistenzmanagement, 

etc.)
 Vorschlag: PFAS-Problematik sollte innerhalb dieser spezifischen

Regelungen adressiert werden
 Unbefristete Ausnahme
 Berichtspflicht zur Unterstützung
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Ausnahmen (Absätze 5 & 6)

Ausnahmen Alle PFAS (Abs.5) FP & PFPE* (Abs.6)
Vorgeschlagene
Ausnahmen

(a) – (t) (a) – (f)

[Potentielle 
Ausnahmen]

(u) – (ee) (g) – (o)

Vorgeschlagene Ausnahmen

• Ausreichend aussagekräftige
Informationen, die derzeit Ausnahmen
rechtfertigen

[Potentielle Ausnahmen]

• Schwache Hinweise, die derzeit nicht
für eine Ausnahme ausreichen

Erneute Betrachtung auf Basis von 
Informationen aus der Konsultation *FP: Fluorpolymere

PFPE: Perfluorpolyether
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Vorgeschlagene Fristen für Ausnahmen

6,5 Jahre
• Alternativen bereits identifiziert, 

aber nicht unmittelbar/bis zum 
Ende der Übergangsfrist
einsatzbereit

• Alternativen nicht in 
ausreichender Menge verfügbar

13,5 Jahre
• Bislang keine möglichen

Alternativen identifiziert
• Zertifizierung/Zulassung der 

Alternative kann nicht innerhalb
von 6,5 Jahren erreicht werden
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Berichtspflicht (Absatz 7)

Berichtspflicht für die meisten Ausnahmen

Wer • Wirkstoffe: Hersteller, Importeure
• Verwendungen von fluorierten Gasen & 

Verwendungen mit 12 Jahren Übergangsfrist:
o Stoffe und Erzeugnisse: Hersteller, Importeure
o Gemische: Formulierer

Was • Informationen zur Verwendung (welche 
Ausnahme)

• Identität und Menge des Stoffes
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Standort-spezifischer Management Plan (Absatz 8)

Verpflichtung zur Erstellung eines standort-spezifischen
Management Plans in Bezug auf FP und PFPE*, wenn von 
Ausnahmen Gebrauch gemacht wird

• Hersteller, Importeure und nachgeschaltete
Anwender

• Identität der Stoffe und der Produkte, in 
denen sie verwendet werden

• Begründung für die Verwendung
• Verwendungsbedingungen
• Angaben zur sicheren Entsorgung

Wer

Was

*FP: Fluorpolymere
PFPE: Perfluorpolyether



25

Berichtspflichten/Management Plan

Zweck

• Einblick in die Verwendung von PFAS in den 
ausgenommenen Verwendungen

• Sicherstellen der sicheren Handhabung und Entsorgung
• Unterstützung der Überwachung
• Unterstützung der Überprüfung
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Zusammenspiel mit bestehenden PFAS-Regelungen (Absatz 9)

Diese Beschränkung soll bestehende Beschränkungen nicht 
beeinflussen.

WICHTIG:
PFAS in Feuerlöschschaum-Beschränkung läuft 
parallel und soll nicht ausgehebelt werden

REACH Anhang XVII:
C9-C14 PFCAs, Salze und Vorläuferverbindungen (Eintrag 68)
Polyfluorierte Silane (Eintrag 73)

POP-Verordnung:
PFOS, Salze und Vorläuferverbindungen
PFOA, Salze und Vorläuferverbindungen
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Überblick: Wirksamwerden der Beschränkung

Inkraft-
treten 18 Monate 6,5 Jahre 13,5 Jahre

Verbot,
wenn nicht

ausgenommen

Berichtspflicht Unbefristete
Ausnahmen

(5)

12-jährige Übergangsfrist
(33 Ausnahmen, davon 17 

potentielle)

5-jährige Übergangsfrist
(11 Ausnahmen,

davon 3 potentielle)
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Zusammenfassung

 Es handelt sich um einen Vorschlag
 Umfassende Beschränkung der Herstellung, des 

Inverkehrbringens und der Verwendung
 Verbot ohne Ausnahmen: Emissionsminderung 96% (über 30 Jahre)
 Balance - gesellschaftliche Kosten vs Kosten der Beschränkung
 Verwendungsspezifische Ausnahmen
 Schrittweises Phase-out (bis auf wenige Verwendungen)

 Änderungen möglich (z.B. weitere Ausnahmen)
 Beteiligen Sie sich an der Stakeholder-Konsultation
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Vielen Dank für Ihre Aufmerksamkeit

Dr. Frauke Averbeck

Bundesanstalt für Arbeitsschutz und 
Arbeitsmedizin
Bundesstelle für Chemikalien

E-mail: reach-clp-biozid@baua.bund.de

mailto:reach-clp-biozid@baua.bund.de
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ZUSÄTZLICHE INFORMATIONEN
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Ausgenommene Verwendungen

Nr. Verwendung Übergangsfrist Dossierteil

5 (a) Polymerisationshilfsmittel zur Herstellung von polymeren PFAS (außer PTFE, PVDF und FKM) 6,5 Jahre Annex E.2.1.

5 (b) Textilien in persönlicher Schutzausrüstung (PSA), die gegen Gefahren gemäß EU-VO Nr. 2016/425
Anhang I, Risikokategorie III (a) und (c) schützen sollen 13,5 Jahre

Annex E.2.2.

5 (c) Textilien in persönlicher Schutzausrüstung (PSA) bei der Brandbekämpfung, die gegen Gefahren gemäß 
EU-VO Nr. 2016/425 Anhang I, Risikokategorie III (a) – (m) schützen sollen 13,5 Jahre

5 (d) Imprägniermittel zur erneuten Imprägnierung von Erzeugnissen gemäß Nr. 5 (b). und 5 (c) 13,5 Jahre

5 (e) Textilien zur Verwendung in Filtrations- und Trennmedien, für Hochleistungsluft- und 
flüssigkeitsanwendungen in industriellen oder gewerblichen Umgebungen, die eine Kombination aus 
Wasser- und Ölabweisung erfordern

6,5 Jahre

5 (f) Kältemittel in der Tiefkühlung unter –50 °C 6,5 Jahre

Annex E.2.8.

5 (g) Kältemittel in Laborprüf- und Messgeräten 13,5 Jahre

5 (h) Kältemittel in gekühlten Zentrifugen 13,5 Jahre

5 (i) Wartung und Nachfüllung vorhandener HLKK-Geräte, die vor [18 Monate nach Inkrafttreten] auf
den Markt gebracht wurden und für die es keine Drop-in-Alternative gibt 13,5 Jahre

5 (j) Kältemittel in HLKK-Geräten in Gebäuden, in denen nationale Sicherheitsstandards und Bauvorschriften
die Verwendung von Alternativen verbieten unbefristet

5 (k) Industrielle Präzisionsreinigungsflüssigkeiten 13,5 Jahre

5 (l) Reinigungsflüssigkeiten zur Verwendung in sauerstoffangereicherten Umgebungen 13,5 Jahre

5 (m) Saubere Brandbekämpfungsmittel, wenn derzeitige Alternativen die Schutzgüter schädigen oder die 
menschliche Gesundheit gefährden 13,5 Jahre
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Ausgenommene Verwendungen

Nr. Verwendung Übergangsfrist Dossierteil

5 (n) Diagnostische Laborprüfverfahren 13,5 Jahre Annex E.2.9.

5 (o) Zusätze zu Hydraulikflüssigkeiten zum Erosions-/Korrosionsschutz in Hydrauliksystemen (inkl. 
Steuerventilen) in der Luft- und Raumfahrtindustrie 13,5 Jahre

Annex E.2.105 (p) Kältemittel in mobilen Klimaanlagen in Fahrzeugen mit Verbrennungsmotor u. mechanischen Kompressoren 6,5 Jahre

5 (q) Kältemittel in der Transportkühlung außer in Schiffsanwendungen 6,5 Jahre

5 (r) Isoliergase in Hochspannungsschaltanlagen (über 145 kV) 6,5 Jahre Annex E.2.8.

5 (s) Schmierstoffe, die unter rauen Bedingungen verwendet werden oder deren Verwendung für
den sicheren Betrieb und die Sicherheit der Ausrüstung erforderlich ist 13,5 Jahre Annex E.2.14.

5 (t) Kalibrierung von Messinstrumenten und als analytische Referenzmaterialien unbefristet -

Potentielle Ausnahmen

5 (u) Textilien für den Einsatz im Motorraum zur Schall- und Schwingungsisolierung in der Automobilindustrie 13,5 Jahre Annex E.2.2.

5 (v) Hartverchromung 6,5 Jahre Annex E.2.4.

5 (w) Schaumtreibmittel in vor Ort versprühtem Schaum zur Gebäudedämmung 6,5 Jahre

Annex E.2.8.

5 (x) Industrieller und gewerblicher Einsatz von lösungsmittelbasierten Debinding Systemen im 3D-Druck 13,5 Jahre

5 (y) Industrieller und gewerblicher Einsatz von Glättungsmitteln für 3D-Polymerdruckanwendungen 13.5 Jahre

5 (z) Treibmittel für technische Aerosole für Anwendungen, bei denen Nichtentflammbarkeit und hohe
technische Leistung der Sprühqualität erforderlich sind 13,5 Jahre

5 (aa) Erhaltung kultureller Papiermaterialien 13,5 Jahre

5 (bb) Reinigung und Wärmeübertragung: Technische Flüssigkeiten für Medizinprodukte 13,5 Jahre Annex E.2.9.
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Ausgenommene Verwendungen

Nr. Verwendung Übergangsfrist Dossierteil

5 (cc) Membranen zur Entlüftung von Medizinprodukten 13,5 Jahre Annex E.2.9.

5 (dd) Verwendung als Kältemittel und für mobile Klimaanlagen in Fahrzeugen für militärische Anwendungen 13,5 Jahre Annex E.2.10.

5 (ee) Halbleiterherstellungsprozess 13,5 Jahre Annex E.2.11.

Ausnahmen für FP und PFPE*

6 (a) Lebensmittelkontaktmaterialien für die industrielle und gewerbliche Lebens- und Futtermittelherstellung 6,5 Jahre Annex E.2.3.

6 (b) Implantierbare Medizinprodukte (ausgenommen Netze, Produkte zur Wundbehandlung, Schläuche
und Katheter) 13,5 Jahre

Annex E.2.96 (c) Schläuche und Katheter in Medizinprodukten 13,5 Jahre

6 (d) Beschichtungen von Dosieraerosolen 13,5 Jahre

6 (e) Protonenaustauschmembran (PEM)-Brennstoffzellen 6,5 Jahre Annex E.2.12.

6 (f) Fluorpolymeranwendungen in der Erdöl- und Bergbauindustrie 13,5 Jahre Annex E.2.15.

Potentielle Ausnahmen für FP und PFPE*

6 (g) Antihaftbeschichtungen in industriellen und gewerblichen Backformen 6,5 Jahre Annex E.2.3.

6 (h) Herniennetze 13,5 Jahre

Annex E.2.9.
6 (i) Wundbehandlungsmittel 13,5 Jahre

6 (j) Beschichtungsanwendungen für Medizinprodukte (außer Dosieraerosole) 13,5 Jahre

6 (k) Starre gasdurchlässige Kontaktlinsen und Brillengläser 13,5 Jahre
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Ausgenommene Verwendungen

Nr. Verwendung Übergangsfrist Dossierteil

6 (l) PCTFE-basierte Verpackungen für Arzneimittel, Medizinprodukte und medizinische
Molekulardiagnostik

13,5 Jahre

Annex E.2.9.6 (m) PTFE in Verpackungen ophthalmischer Lösungen 13,5 Jahre

6 (n) Verpackung von endsterilisierten Medizinprodukten 13,5 Jahre

6 (o) Anwendungen, die die ordnungsgemäße Funktion in Bezug auf die Sicherheit von Transportfahrzeugen
und die Sicherheit von Bedienern, Fahrgästen oder Gütern betreffen

6,5 Jahre Annex E.2.10.

*FP: Fluorpolymere
PFPE: Perfluorpolyether



Das Beschränkungsverfahren – eine Einführung

Lorena Herkert

BfC - Gruppe 5.2 “Chemikalienbewertung und Risikomanagement”

Helpdesk Online VA „PFAS – Quo vadis? Der Beschränkungsvorschlag und wie Sie sich 
beteiligen können“ am 03. April 2023
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Übersicht

 Risikomanagement unter REACh

 Das Beschränkungsverfahren im Detail

 Zusammenfassung
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Die REACh-Verordnung

egistration

valuation

uthorisation and restriction of

emicals

Verordnung (EG) 1907/2006

R 
E 
A 
Ch
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Integrated regulatory Strategy

Risikomanagement unter REACh

*

* Risk Management Option Analysis
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Zulassung vs. Beschränkung

Beschränkung

Beweislast bei Behörden

Zulassung

Beweislast bei Industrie

Verwendung grundsätzlich 
erlaubt, einzelne 
Verwendungen verboten

Vollständiges Verbot,
einzelne Verwendungen 
erlaubt

Breite Beschränkung

Beweislast bei Behörden

Alle Verwendungen 
verboten mit einzelnen 

Ausnahmen
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Artikel 67-73

• regeln das Beschränkungsverfahren

• Beschränkung der Herstellung, der Verwendung od. des Inverkehrbringens

bei unannehmbarem Risiko für menschl. Gesundheit oder Umwelt

• Ausarbeitung eines Vorschlags durch ECHA/Mitgliedstaat 

• CMR-Stoffe (Art. 68(2)): verkürztes Verfahren möglich – z.B. Einträge 28-30

Beschränkung im REACh-Rechtstext

Anhänge (Konkretisierung der Regelungen)

• Anhang XV Dossiers

• Anhang XVII Beschränkungseinträge
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Anhang XVII - Beschränkungen
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 In der Vergangenheit meist Beschränkung einzelner Stoffe

 Problem: „Regrettable Substitution“

- Risiko wird nicht/nicht ausreichend minimiert

- schlechte Planbarkeit für Industrie

 Lösung: Beschränkung von Stoffgruppen mit gleichen Strukturmerkmalen und 

gleicher Besorgnis

 REACh-Revision

Beschränkung im Wandel
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Überblick über das Beschränkungsverfahren

Phase I: Ausarbeitung 
des Beschränkungs-

vorschlags

Phase II-A: 
Erarbeitung der 

RAC/SEAC-
Stellungnahmen

Phase II-B: 
Konsultation

Phase III: 
Entscheidung und 

Durchsetzung

12 Monate 12 Monate mehrere Monate bis ~2 Jahre 
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Ausarbeitung des Beschränkungsvorschlags

Das Beschränkungsdossier (REACH Anhang XV)

 Stoffidentität

 vorgeschlagene Beschränkung

 Gefahren und Risiken

 Informationen zu Alternativen

 Begründung für EU-weite Beschränkung

 Sozioökonomische Analyse

Dossierersteller
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Ausarbeitung des Beschränkungsvorschlags

Konsultationen, „Call for Evidence“

Mitgliedstaat

Industrie

ECHA

SEACRAC

12 Monate 30 Tage

Einleitung des Beschränkungs-
verfahrens

Absichtserklärung 
(Registry of Intentions, RoI)

Einreichung des 
Beschränkungsdossiers 

Konformitätsprüfung

Veröffentlichung des 
Dossiers

Dossierersteller ECHA

RAC: Ausschuss für Risikobeurteilung
SEAC: Ausschuss für sozio-
ökonomische Analyse

Dossierersteller

KOM 
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Stellungnahmen und Konsultationen

9 Monate 3 Monate

Erarbeitung RAC-Stellungnahme

Erarbeitung Entwurf der SEAC-
Stellungnahme

Öffentliche Konsultation zum 
Beschränkungsvorschlag

Erstellung abschließender 
SEAC-Stellungnahme

Versand an KOM

MitgliedstaatenInteressierte Kreise

SEAC RAC

MitgliedstaatenInteressierte Kreise

ECHA

6 Monate

SEAC

60 Tage

Konsultation zum vorläufigen 
SEAC-Entwurf
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Ausschuss für Risikobeurteilung
 beurteilt, ob vorgeschlagene Beschränkung für Herstellung, Inverkehrbringen, od. Verwendung 

des Stoffes angemessen ist, um Risiko für menschliche Gesundheit und Umwelt zu senken

 bezieht Bemerkungen von Dritten mit ein

 Beratung durch das Forum

Ausschuss für sozioökonomische Analyse
 beurteilt sozioökon. Auswirkungen der vorgeschlagenen Beschränkung

 bezieht Bemerkungen und sozioökon. Analysen von Dritten mit ein

 Beratung durch Forum

Stellungnahmen der Ausschüsse RAC/SEAC  

SEAC

RAC Forum

Forum
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Entscheidung und Durchsetzung

einige Monate/wenige Jahre ≥ 18 Monate

Kommission erstellt 
Änderungsentwurf für Anhang XVII

Entscheidung mithilfe v. 
Regelungsausschuss 

Vollzug durch 
Mitgliedstaaten;

Nationale Helpdesks 
als Ansprechpartner

Veröffentlichung der 
Entscheidung im Amtsblatt 
u. auf ECHA-Webseite

Mitgliedstaaten

KOM 

KOM 

Mitgliedstaaten

3 Monate

ECHAKOM 
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Zusammenfassung

 Beschränkung von Stoffen und Stoffgruppen bei Herstellung, 

Verwendung, Inverkehrbringen

 langes, komplexes Verfahren

 mehrfache Industriebeteiligung vorgesehen

 wissenschaftliche Prüfung durch ECHA-Ausschüsse

 politische Entscheidung durch KOM und Mitgliedstaaten
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Weitere Informationen

 REACH-CLP-Biozid-Helpdesk:
- Informationen zum Beschränkungsverfahren

- Meldungen mit verschiedenen Informationen, u. a. zu Konsultationen

 ECHA-Webseite:
- Informationen zum Beschränkungsverfahren

- PACT (Übersicht über stoffspezifische Aktivitäten)

- Registry of restriction intentions (RoI)

https://www.reach-clp-biozid-helpdesk.de/DE/REACH/Verfahren/Beschraenkungsverfahren/Beschraenkungsverfahren_node.html
https://www.reach-clp-biozid-helpdesk.de/DE/Services/Aktuelles/Meldungen_node.html
https://echa.europa.eu/de/regulations/reach/restrictions/restriction-procedure
https://echa.europa.eu/de/pact
https://echa.europa.eu/de/registry-of-restriction-intentions
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Vielen Dank für Ihre Aufmerksamkeit

Dr. Lorena Herkert

b a u a :

Bundesstelle für Chemikalien
Gruppe 5.2: Chemikalienbewertung und Risikomanagement

Friedrich-Henkel-Weg 1-25
44149 Dortmund

www.baua.de
www.reach-clp-biozid-helpdesk.de



Antwort
der Bundesregierung

auf die Kleine Anfrage der Fraktion der CDU/CSU
– Drucksache 20/3040 –

Verbote von Chemikalien in der EU

V o r b e m e r k u n g  d e r  F r a g e s t e l l e r

Im Rahmen der Chemikalienstrategie für Nachhaltigkeit plant die EU-Kom-
mission ein umfassendes Maßnahmenpaket, das erhebliche Auswirkungen auf 
den Industriestandort Deutschland haben wird. Darin enthalten sind auch Be-
schränkungen bzw. Verbote ganzer Stoffgruppen wie beispielsweise die der 
per- und polyfluorierten Alkylsubstanzen (PFAS). Durch den angestoßenen 
REACH-Beschränkungsprozess (REACH = Registration, Evaluation, Authori-
sation of Chemicals) sollen die Herstellung, das Inverkehrbringen und die Ver-
wendung von PFAS innerhalb der EU verboten werden (https://ec.europa.eu/e
nvironment/pdf/chemicals/2020/10/SWD_PFAS.pdf).

Per- und polyfluorierte Alkylsubstanzen sind eine große Familie von tausen-
den synthetischen Chemikalien. Der genaue Umfang der vom Beschränkungs-
verfahren erfassten Stoffe ist noch unklar, es geht jedoch um mindestens 4 700 
chemische Verbindungen. Die Verwendung von PFAS ist aufgrund ihrer spezi-
fischen Eigenschaften weit verbreitet, insbesondere um hohe Produktanfor-
derungen (z. B. Langlebigkeit, Hygiene) gleichzeitig zu erfüllen. So werden 
PFAS beispielsweise in Brennstoffzellen, Halbleitern und spezieller Schutz-
kleidung eingesetzt. Nicht zuletzt deshalb gestaltet sich eine Substituierung 
der Stoffe schwierig (https://www.bmuv.de/faqs/per-und-polyfluorierte-chemi
kalien-pfas).

In diesem Kontext interessiert die Fragesteller, wie sich die Bundesregierung 
die Beschränkung einer ganzen Stoffgruppen vorstellt, ohne das im Koaliti-
onsvertrag zwischen SPD, BÜNDNIS 90/DIE GRÜNEN und FDP verankerte 
Ziel, den Produktionsstandort Deutschland zu stärken, sowie die Ziele aus 
dem europäischen Green Deal zu gefährden.

V o r b e m e r k u n g  d e r  B u n d e s r e g i e r u n g
Da viele der Fragen dieser Kleinen Anfrage sich auf einzelne Aspekte und 
Schritte des Beschränkungsverfahrens nach der Verordnung (EG) Nr. 1907/
2006 (REACH-Verordnung) beziehen, soll dieses Verfahren zunächst nachfol-
gend zusammenhängend dargestellt werden:
Bringt die Herstellung, das Inverkehrbringen oder die Verwendung eines Stof-
fes oder einer Stoffgruppe ein europaweit unannehmbares Risiko für die 

Deutscher Bundestag Drucksache 20/3223
20. Wahlperiode 30.08.2022

Die Antwort wurde namens der Bundesregierung mit Schreiben des Bundesministeriums für Umwelt, Naturschutz, nukleare 
Sicherheit und Verbraucherschutz vom 29. August 2022 übermittelt.
Die Drucksache enthält zusätzlich – in kleinerer Schrifttype – den Fragetext.



menschliche Gesundheit oder die Umwelt mit sich, so können diese im Rah-
men der REACH-Verordnung über eine Beschränkung teilweise oder vollstän-
dig verboten werden bzw. Auflagen für ihre Nutzung vorgesehen werden (Ar-
tikel 67 bis 73 der REACH-Verordnung). Bei den Verboten handelt es sich zu-
meist um Verbote des Inverkehrbringens. Die Beschränkungen regeln zumeist 
auch den Gehalt von Stoffen in importierten Erzeugnissen mit.
Noch vor dem formalen EU-Rechtsetzungsverfahren entwickeln die zuständi-
gen Fachbehörden der Mitgliedstaaten oder das Sekretariat der Europäischen 
Chemikalienagentur (ECHA) ein Dossier zur Beschränkung eines Stoffes, das 
die wissenschaftliche Grundlage und ausführliche Begründung für die Be-
schränkung enthält (sog. Beschränkungsdossier). Dieses Dokument ist der Aus-
gangspunkt des gesamten weiteren Verfahrens. In Deutschland obliegt die Aus-
arbeitung entsprechender Dossiers den wissenschaftlichen Bundesoberbehör-
den Bundesinstitut für Risikobewertung (BfR), Bundesanstalt für Arbeitsschutz 
und Arbeitsmedizin (BAuA) und Umweltbundesamt (UBA) unter der Feder-
führung der Bundesstelle für Chemikalien, die bei der BAuA angesiedelt ist.
Erst mit der Einreichung eines Beschränkungsdossiers bei der ECHA beginnt 
das formale Beschränkungsverfahren, in dessen Rahmen auch öffentliche Kon-
sultationen stattfinden, die es den betroffenen Kreisen ermöglichen, ihre Auf-
fassung darzulegen und weitere Informationen zur Unterstützung ihres Anlie-
gens vorzulegen. Nach einer formalen Eingangsprüfung des Dossiers durch das 
Sekretariat der ECHA bewerten zwei unabhängige wissenschaftliche Ausschüs-
se der ECHA, der Ausschuss für Risikobewertung (RAC) und der Ausschuss 
für sozioökonomische Analyse (SEAC), das eingereichte Beschränkungsdos-
sier und den darin formulierten Vorschlag zur möglichen Ausgestaltung einer 
Beschränkung sowie die im Rahmen der Konsultation vorgelegten Informatio-
nen. Die Ausschüsse erstellen dabei auch eine eigene Bewertung der Risiken 
für Mensch und Umwelt sowie der sozioökonomischen Auswertungen der vor-
geschlagenen Beschränkungsmaßnahme. Auch zum Entwurf der Bewertung der 
sozioökonomischen Auswertungen findet eine zusätzliche öffentliche Konsulta-
tion statt, bevor die Bewertung finalisiert wird. Die Ergebnisse dieser Bewer-
tung werden von der ECHA veröffentlicht. Alle Verfahrensschritte bis zu die-
sem Punkt sind nach Auffassung der Bundesregierung rein wissenschaftlich 
bzw. fachlich geprägt.
Sobald die ECHA-Ausschüsse ihre Bewertung vorgelegt haben, befasst sich die 
Europäische Kommission mit dem Beschränkungsdossier sowie den Bewertun-
gen der Ausschüsse und entscheidet darüber, ob und mit welchem Inhalt sie ei-
nen Beschränkungsvorschlag vorlegt. Sofern dies der Fall ist, beraten die Mit-
gliedstaaten und geben eine Stellungnahme im zuständigen Komitologieaus-
schuss (sog. REACH-Regelungsausschuss) ab. Das Verfahren hierzu folgt den 
Vorgaben des sog. Regelungsverfahrens mit Kontrolle (Komitologie). Abschlie-
ßend entscheidet dann die Kommission über die Beschränkung. Da aus Sicht 
der Bundesregierung erst mit der Vorlage eines Beschränkungsvorschlags durch 
die EU-Kommission die politische Phase des Beschränkungsverfahrens be-
ginnt, in der neben fachlichen Aspekten auch Abwägungsentscheidungen und 
Wertungen eine Rolle spielen, und sich zudem erst mit dem Kommissionsvor-
schlag abzeichnet, wie aus Sicht der Kommission am Ende geregelt werden 
sollte, findet erst zu diesem Zeitpunkt eine Beratung und formale Abstimmung 
der Position der Bundesregierung im Ressortkreis statt.
Die in der Kleinen Anfrage in Rede stehende umfassende Beschränkung der 
Verwendung aller per- und polyfluorierten Verbindungen (PFAS), mit Ausnah-
me solcher Verwendungen, die gesellschaftlich notwendig sind bzw. deren Risi-
ko durch andere Gemeinschaftsvorschriften angemessen beherrscht wird, ist 
bislang noch in der Ausarbeitung eines Beschränkungsdossiers. Die Stoffgrup-
pe der PFAS ist sehr groß und umfasst mindestens 4 700 Stoffe, die in einer 
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Vielzahl unterschiedlicher Verwendungen eingesetzt werden. Derzeit erarbeiten 
die Fachbehörden Deutschlands, der Niederlande, Schwedens, Dänemarks und 
Norwegens ein Beschränkungsdossier, das am 13. Januar 2023 bei der ECHA 
eingereicht werden soll.

 1. Zu welchem Zeitpunkt wird die Bundesregierung in den REACH-Be-
schränkungsprozess zu den PFAS involviert?

Wie in der Vorbemerkung der Bundesregierung ausgeführt, erfolgt dies grund-
sätzlich erst, wenn ein Vorschlag für eine Beschränkung seitens der EU-Kom-
mission vorgelegt wurde.

 2. Inwieweit ist die Bundesregierung in die Ausarbeitung des REACH-
Beschränkungsdossiers zu den PFAS, das im Januar 2023 eingereicht 
werden soll, einbezogen (https://echa.europa.eu/de/hot-topics/perfluoroal
kyl-chemicals-pfas)?

Wie in der Vorbemerkung der Bundesregierung ausgeführt, ist es in Deutsch-
land Aufgabe der zuständigen Fachbehörden, ein Beschränkungsdossier aus-
zuarbeiten.

 3. Welche Rolle wird der Deutsche Bundestag im Beschränkungsprozess 
spielen, und wann wird dieser eingebunden werden?

Sobald die EU-Kommission einen Entwurf zur Änderung von Anhang XVII 
der REACH-Verordnung vorlegt, der dann von den Mitgliedstaaten im Aus-
schussverfahren nach Artikel 133 Absatz 4 der REACH-Verordnung beraten 
wird, wird der Deutsche Bundestag gemäß dem EUZBBG beteiligt.

 4. Liegen der Bundesregierung Informationen darüber vor, warum die Ein-
reichung des Beschränkungsdossiers von Juli 2022 auf Januar 2023 ver-
schoben wurde (https://www.chemistryworld.com/news/efforts-underwa
y-in-europe-to-ban-pfas-compounds/4014038.article)?

Nach Kenntnis der Bundesregierung war es aus Sicht der Fachbehörden der be-
teiligten Mitgliedstaaten aufgrund der Komplexität des geplanten Vorhabens im 
Hinblick auf die Größe der zu regulierenden Stoffgruppe sowie der Vielzahl der 
betroffenen Verwendungen erforderlich, vor der Einreichung des Beschrän-
kungsdossiers eine zweite Stakeholder-Konsultation durchzuführen. Diese fand 
von Juli bis Oktober 2021 statt. Um die teils umfangreichen Informationen an-
gemessen bei der Erstellung des Beschränkungsvorschlags auswerten und be-
rücksichtigen zu können, war aus Sicht der Fachbehörden der beteiligten Mit-
gliedstaaten eine Verschiebung des Einreichtermins erforderlich.

 5. Sieht die Bundesregierung einen Widerspruch zwischen dem im Koaliti-
onsvertrag formulierten Ansatz, Stoffe und Stoffgruppen auf ihre Risiken 
hin zu bewerten und dem gefahrenbasierten Regulierungsansatz in der 
EU-Chemikalienstrategie, die komplette Stoffgruppe der PFAS zu regu-
lieren, und wenn ja, was wird die Bundesregierung unternehmen, um die-
sen Widerspruch zu heilen?

a) Wie definiert die Bundesregierung „risikobasiert“ im Kontext des 
REACH-Beschränkungsprozesses?
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b) Warum werden die Regulierungen nicht nach dem etablierten risiko-
basierten Prinzip erarbeitet?

Die Fragen 5 bis 5b werden wegen des Sachzusammenhangs gemeinsam beant-
wortet.
Aus Sicht der Bundesregierung besteht hier kein Widerspruch. Das vorgesehe-
ne Beschränkungsverfahren nach Artikel 68 Absatz 1 der REACH-Verordnung 
ist risikobasiert. Der Prozess ist, wie in der Vorbemerkung ausgeführt, für die 
Regulierung eines unannehmbaren EU-weiten Risikos vorgesehen. Nach Arti-
kel 69 Absatz 4 der REACH-Verordnung ist das Beschränkungsdossier auf Ba-
sis des Annex XV der REACH-Verordnung zu erstellen, der sowohl stoff- als 
auch verwendungsspezifische Elemente umfasst. Die Bewertung erfolgt auf 
wissenschaftlicher Basis durch die zuständigen Fachbehörden.

 6. Wie rechtfertigt die Bundesregierung einen so breiten Beschränkungsan-
satz wie bei den PFAS?

 7. Hat die Bundesregierung Alternativen zum Verbot einer kompletten 
Stoffgruppe geprüft, und wenn ja, zu welchem Ergebnis ist sie gekom-
men?

Die Fragen 6 und 7 werden wegen des Sachzusammenhangs gemeinsam beant-
wortet.
Die bisherigen schrittweisen Regulierungen ausgewählter Vertreter der PFAS 
haben gezeigt, dass ein Einzel- oder Gruppenansatz einer kleinen Gruppe ver-
wandter PFAS-Verbindungen regulatorisch nicht effektiv und effizient ist, weil 
die regulierten PFAS schnell durch andere PFAS mit ähnlich problematischen 
Eigenschaften ersetzt werden. Der bisherige Ansatz führte zu Aufwand für alle 
Beteiligten, ohne dass die grundlegende Problematik im notwendigen Umfang 
aufgelöst werden konnte. Aufgrund der Größe der Stoffgruppe und der ihr ge-
meinsamen Problematik (siehe Antwort zu den Fragen 9 bis 9c) ist ein breiter 
Gruppenansatz daher notwendig und angemessen. Dies wurde auch im Rahmen 
einer Analyse der möglichen regulatorischen Optionen (RMOA-Analyse) durch 
die Fachbehörden der an der Regulierungsinitiative beteiligten Mitgliedstaaten 
geprüft und bestätigt (siehe unter https://echa.europa.eu/documents/10162/a596
47fb-fcc5-869b-10d4-c14258bbea1d). Auch die Chemikalienstrategie für 
Nachhaltigkeit der EU-Kommission vom 14. Oktober 2020 sowie die zugehöri-
gen Ratsschlussfolgerungen vom 15. März 2021 unterstreichen die Notwendig-
keit eines breiten Beschränkungsansatzes für die Stoffgruppe der PFAS.

 8. Wie steht die Bundesregierung zu dem Konzept der „wesentlichen Ver-
wendungen“ (essential uses) im Zuge der REACH-Novellierung?

Im Rahmen der Ratsschlussfolgerungen hat die Bundesregierung die Entwick-
lung eines Konzepts der „wesentlichen Verwendungen“ grundsätzlich begrüßt. 
Dieses Konzept ist derzeit Gegenstand fachlicher Vordiskussionen, an denen 
ausschließlich die zuständigen Fachbehörden teilnehmen.

 a) Welche konkreten Vorschläge hat die Bundesregierung zur Definition 
des Konzepts und zur Festlegung der Kriterien, und dazu, wann es 
greift?

In der derzeit laufenden fachlichen Vordiskussion zu dem Konzept haben die 
deutschen Fachbehörden für einen differenzierenden Ansatz plädiert, der eine 
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fallweise Betrachtung, auch unter Berücksichtigung etwaiger sektorspezifischer 
Besonderheiten, erlaubt.

 b) Welche Anwendungen sieht die Bundesregierung als relevant (essen-
ziell?) für die weitere Verwendung von PFAS-Verbindungen, die von 
einer Beschränkung ausgenommen werden könnten?

Die Frage, welche Verwendungen von der Regelung ausgenommen werden 
sollten, wird ein wesentliches Element des Beschränkungsdossiers sein, das, 
wie oben beschrieben, derzeit von den Fachbehörden entwickelt wird. Die Ent-
wicklung eines generellen Konzepts für gesellschaftlich notwendige Verwen-
dungen erfolgt unabhängig von dem hier in Rede stehenden Beschränkungsvor-
haben für PFAS und durch die EU-Kommission im Rahmen der Vorbereitung 
einer Revision der REACH-Verordnung.
Darüber hinaus wird auf die Vorbemerkung der Bundesregierung und die Ant-
wort zu den Fragen 5 bis 5b verwiesen.

 c) Mit welchem Kosten- und Arbeitsaufwand werden Ausnahmerege-
lungen unter dem Konzept der „wesentlichen Verwendung“ verbun-
den sein, und wie lange dauert ein solches Verfahren?

Wird sich die Bundesregierung dafür einsetzen, dass dieser Aufwand 
insbesondere für kleine und mittelständische Unternehmen machbar 
ist?

Für die geplante Beschränkung der PFAS wird ein konkreter Vorschlag für 
Ausnahmen erfolgen, wie dies auch bei anderen Beschränkungen der Fall war.
Im Hinblick auf die weitere Anwendung des Konzepts im Sinne der Chemika-
lienstrategie für Nachhaltigkeit liegt bislang weder ein Vorschlag der EU-
Kommission für das Konzept noch eine Folgenabschätzung vor. Beides wird je-
doch derzeit von der EU-Kommission vorbereitet.

 9. Wo sieht die Bundesregierung die Gefahren von PFAS?

a) Über wie viele einzelne Stoffe aus der Gruppe der PFAS gibt es In-
formationen, dass deren Verwendung gefährlich ist?

b) Gibt es Unterschiede innerhalb der Stoffgruppe, in welchem Verwen-
dungsschritt (Herstellung, Verwendung, Entsorgung) eine mögliche 
Gefährdung von Mensch und Umwelt besteht, und wenn ja, wo lie-
gen diese?

c) Gibt es einen Überblick, welche PFAS-Emissionen bei welchen 
Prozessen (Herstellung, Verwendung, Entsorgung etc.) freigesetzt 
werden, und um welche PFAS es sich im jeweiligen Fall handelt?

Für wie viele Stoffe gibt es einen solchen Überblick, und bei welcher 
Institution liegt dieser vor?

Die Fragen 9 bis 9c werden wegen des Sachzusammenhangs gemeinsam beant-
wortet.
Explizite Informationen zu Gefahreneigenschaften im Sinne entsprechender 
Studien liegen für ausgewählte Stoffe vor. Dabei steht die extreme Persistenz 
der PFAS in der Umwelt als zentrale besorgniserregende Eigenschaft im Mittel-
punkt der Betrachtungen. Diese ergibt sich aus der sehr stabilen chemischen 
Bindung zwischen Kohlenstoff- und Fluoratomen, die alle PFAS enthalten und 
die daher für die meisten PFAS angenommen werden kann. Die extreme Persis-
tenz von geschätzt bis zu hunderten Jahren führt zu einem sehr langen Verbleib 
der Stoffe in der Umwelt und die Persistenz ermöglicht eine globale Verteilung 
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der PFAS auch in entlegene Regionen. Aufgrund einer nur schwer möglichen 
Aufreinigung von Kontaminationen führt dies zu einem kontinuierlichen An-
stieg der globalen Belastung der Umwelt mit PFAS. Hinzu kommen weitere Ei-
genschaften, wie z. B. Bioakkumulation, Mobilität und/oder toxische Eigen-
schaften, die für die verschiedenen PFAS unterschiedlich sein können.
Die folgenden Abschnitte beschreiben die Gefahr bzw. das Gefährdungspoten-
tial, das möglicherweise von PFAS ausgehen kann. Das von einem Stoff aus-
gehende Risiko für schädliche Wirkungen hängt jedoch auch von der Menge 
ab, der Menschen ausgesetzt sind, sowie von der Expositionsdauer. So ist von 
bestimmten PFAS bekannt, dass sie negative Auswirkungen auf die menschli-
che Gesundheit haben (z. B. erhöhtes Risiko für verschiedene Krebsarten). Die 
Europäische Lebensmittelbehörde EFSA betrachtet die Beeinflussung des Im-
munsystems als besonders kritisch. Die von ihr abgeleitete tolerierbare wö-
chentliche Aufnahmemenge für die Summe von vier PFAS wurde im Mittel 
über alle Studien der HBM4EU-Initiative bei 15 Prozent der untersuchten Ju-
gendlichen überschritten.
Darüber hinaus gibt es PFAS, die zwar selbst keine dieser zusätzlichen gefährli-
chen Eigenschaften aufweisen, aber unter bestimmten Bedingungen (z. B. in 
der Umwelt oder bei der Verbrennung) zu gefährlichen PFAS abgebaut werden 
können.
PFAS können in verschiedenen Verbraucherprodukten enthalten sein, wie z. B. 
in bestimmten Beschichtungen von Küchengeräten, in Funktionstextilien und 
Farben.
Grundsätzlich besteht in jedem Abschnitt des Lebenszyklus (Herstellung, Ver-
wendung und Entsorgung) von PFAS das Potential für Freisetzungen in die 
Umwelt. Aufgrund der genannten Eigenschaften ist es nicht möglich, für PFAS 
einen Konzentrationsgrenzwert (Schwellenwert) abzuleiten, bis zu welchem 
Emissionen in die Umwelt als sicher angesehen werden können. Die Behörden 
der an der Regulierungsinitiative beteiligten Mitgliedstaaten betrachten dies da-
her als unannehmbares Risiko für die Umwelt, welches gemeinschaftsweit be-
handelt werden muss (vgl. Artikel 68 Absatz 1 der REACH-Verordnung) und 
bereiten ein Beschränkungsdossier vor. Emissionen in die Umwelt aus der Her-
stellung, den Verwendungen und der Entsorgung der PFAS sollten deshalb so-
weit wie möglich vermieden bzw. minimiert werden.
Um sich einen Überblick darüber zu verschaffen, welche PFAS in welchen Ver-
wendungen und Prozessen eingesetzt werden und wie hoch die damit jeweils 
verbundenen Emissionen sind, haben die Fachbehörden der an der Regulie-
rungsinitiative beteiligten Mitgliedstaaten neben umfangreichen Literatur-
recherchen und Gesprächen mit Industrievertretern auch zwei Stakeholder-
Konsultationen durchgeführt. Die erhaltenen Informationen variieren jedoch in 
ihrem Detailierungsgrad von Verwendung zu Verwendung und sind keineswegs 
als vollständig zu betrachten. Diese (vertraulich zu behandelnden) Daten liegen 
den Fachbehörden der beteiligten Mitgliedstaaten vor und fließen in die Erar-
beitung des Beschränkungsdossiers ein. Sollten relevante Informationen fehlen, 
können diese von betroffenen Stakeholdern im Rahmen der nach der Einrei-
chung des Beschränkungsdossiers anstehenden sechsmonatigen öffentlichen 
Konsultation vorgelegt und von den ECHA-Ausschüssen RAC und SEAC im 
Rahmen ihrer wissenschaftlichen Bewertung mitberücksichtigt werden.
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10. Welche Informationen liegen der Bundesregierung dazu vor, wie sich die 
Beschränkung der Stoffgruppe auf den Wirtschaftsstandort Deutschland 
auswirken wird?

11. Hat die Bundesregierung bewertet, welche Auswirkungen die geplante 
Beschränkung auf Arbeitsplätze in Deutschland haben wird, und wenn 
ja, mit welchem Ergebnis?

Die Fragen 10 und 11 werden wegen des Sachzusammenhangs gemeinsam be-
antwortet.
Auf die Ausführungen in der Vorbemerkung der Bundesregierung wird verwie-
sen. Die Betrachtung der sozioökonomischen Auswirkungen ist ein wesentli-
cher Bestandteil des Beschränkungsverfahrens. Entsprechende Auswirkungen 
können erst anhand des Vorschlags der EU-Kommission final abgeschätzt wer-
den.

12. Ist nach Kenntnis der Bundesregierung geplant, die Einfuhr von Produk-
ten aus dem EU-Ausland, die PFAS enthalten, konsequent zu verbieten?

Auf die Ausführungen in der Vorbemerkung der Bundesregierung wird verwie-
sen. Beschränkungen gelten grundsätzlich auch für Importprodukte. Mit Blick 
auf die mit REACH-Beschränkungen angestrebte Minimierung des von besorg-
niserregenden Stoffen ausgehenden Risikos, der Gleichbehandlung von Unter-
nehmen innerhalb und außerhalb der EU, aber auch des im Koalitionsvertrag 
für die 20. Legislaturperiode festgehaltenen Ziels der weiteren Reduktion kriti-
scher Importprodukte wird dieser generelle Ansatz auch grundsätzlich unter-
stützt. Eine Ausnahme für Importprodukte ist nach Kenntnis der Bundesregie-
rung auch im Fall der PFAS-Beschränkung nicht vorgesehen. Die konkrete 
Ausgestaltung der Beschränkung ist zu diesem Zeitpunkt aber noch offen.

 a) Wie soll kontrolliert werden, ob und welche PFAS ausländische Pro-
dukte enthalten?

Der Vollzug von Beschränkungen ist Aufgabe der Bundesländer. Die Zollbe-
hörden wirken bei der Einfuhr in das Zollgebiet der Union hinsichtlich der 
Überwachung der Beschränkungen mit und unterrichten die zuständigen Che-
mikalienbehörden bei Anhaltspunkten für einen Verstoß zur Entscheidung über 
das weitere Vorgehen. Es ist nicht davon auszugehen, dass sich der Vollzug der 
PFAS-Beschränkung vom bisherigen Vollzug anderer Beschränkungen wesent-
lich unterscheidet.

 b) Gibt es die Bereitschaft von Ländern außerhalb der EU, sich einem 
Verbot von PFAS anzuschließen, und wenn ja, um welche Länder 
handelt es sich?

Das EU-Beschränkungsverfahren betrifft lediglich den EU-Wirtschaftsraum. 
Ob weitere Länder oder Wirtschaftsräume ähnliche Regelungen anstreben, ent-
zieht sich der Kenntnis der Bundesregierung.

 c) Wie wird sichergestellt, dass keine Produkte, die PFAS enthalten, in 
die EU gelangen?

Auf die Antwort zu Frage 12a wird verwiesen.
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13. Welche fünf Länder sind die größten Produktionsstandorte für PFAS, und 
an welcher Stelle steht Deutschland?

Hierzu liegen der Bundesregierung lediglich folgende Informationen vor:
Auf Basis von Eurostat-Daten sowie Angaben aus der Industrie wird geschätzt, 
dass im EWR jährlich mehr als 700 000 Tonnen PFAS hergestellt werden (da-
von der Großteil mit mehr als 500 000 Tonnen pro Jahr fluorierte Treibhausga-
se).
Im Rahmen der REACH-Verordnung sind alle in der EU ansässigen Unterneh-
men, die Chemikalien in Mengen von über einer Tonne pro Jahr herstellen oder 
importieren, dazu verpflichtet, diese Chemikalien bei der ECHA zu regis-
trieren. Insgesamt waren zum Zeitpunkt einer im Januar 2021 von der ECHA 
durchgeführten Recherche 654 PFAS unter REACH registriert. Hieraus lassen 
sich ungefähr 20 deutsche Produzenten von PFAS identifizieren.

14. Welche Informationen hat die Bundesregierung darüber, wie lange PFAS 
innerhalb der EU noch produziert werden können, und wie lange darf 
diese Stoffgruppe noch in Produkten verwendet werden?

Diese Frage lässt sich erst nach Verabschiedung des Beschränkungsvorschlags 
der EU-Kommission beantworten. Es ist jedoch seitens der Fachbehörden der 
an der Regulierungsinitiative beteiligten Mitgliedstaaten vorgesehen, dass ge-
sellschaftlich notwendige Verwendungen von der Regelung ausgenommen wer-
den.

15. Sind nach Auffassung der Bundesregierung Stoffe mit einer ähnlichen 
Eigenschaftenkombination (z. B. Langlebigkeit, Hygiene) als Alternati-
ven zu den PFAS verfügbar, und wenn ja, welche?

Auf die Ausführungen in der Vorbemerkung der Bundesregierung wird verwie-
sen. Die Bewertung des Vorhandenseins, der Eignung und der Sicherheit von 
Alternativen ist ein wesentlicher Teil des Beschränkungsverfahrens und erfolgt 
verwendungsspezifisch. Da der Vorschlag der Fachbehörden der an der Regu-
lierungsinitiative beteiligten Mitgliedstaaten derzeit noch erarbeitet wird, kann 
die Bundesregierung hierzu keine Stellung nehmen.

16. Plant die Bundesregierung wirtschaftliche Anreize und Förderprogram-
me zur Substitution von PFAS, und wenn ja, welche?

Die Entwicklung von Substituten (bzw. der Verzicht des Einsatzes besorgniser-
regender Materialien) wird im Materialforschungsprogramm des Bundesminis-
teriums für Bildung und Forschung „Vom Material zur Innovation“ aufgegrif-
fen. Ein Fokus auf PFAS besteht dabei nicht. Förderprogramme darüber hinaus, 
die zur Substitution von PFAS führen sollen, sind nicht geplant.

17. Wie schätzt die Bundesregierung die Auswirkungen der Beschränkung 
von PFAS auf die Verfügbarkeit, Lebensdauer und Funktionalität von 
Produkten ein?

Eine pauschale Aussage hierzu ist angesichts der Bandbreite von Verwendun-
gen nicht möglich.
Im Übrigen wird auf die Antwort zu Frage 15 verwiesen.

Drucksache 20/3223 – 8 – Deutscher Bundestag – 20. Wahlperiode



18. Werden nach Einschätzung der Bundesregierung langfristig PFAS-
Verbindungen für Zukunftstechnologien wie Wärmepumpen, Windkraft-
anlagen, Solarzellen, Brennstoffzellen, Lithium-Batterien, Halbleiter zur 
Verfügung stehen?

a) Werden diese Produkte nach Auffassung der Bundesregierung dann 
noch in Europa produziert werden können?

b) Hat die Bundesregierung mögliche Auswirkungen der PFAS-Regu-
lierung auf Klimaschutzmaßnahmen und den Ausstoß von Treibhaus-
gasemissionen in Deutschland geprüft, und zu welchen Ergebnissen 
ist sie gekommen?

Die Fragen 18 bis 18b werden wegen des Sachzusammenhangs gemeinsam be-
antwortet.
Die Ausnahme für gesellschaftlich notwendige Verwendungen soll sicherstel-
len, dass die Benutzung von PFAS in Anwendungen, wo diese derzeit noch 
ohne Alternative sind, auch möglich bleibt. Dies gilt auch für Zukunftstechno-
logien.
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Zusammenfassung

PFAS sind nicht-aromatische, organische Chemikalien,
bei denen die Wasserstoffatome in der Kohlenstoff-
kette ganz (perfluoriert) oder großenteils (polyfluoriert)
durch Fluoratome ersetzt sind. Mindestens 4.700 Stoffe
zählen zu dieser Stoffgruppe. Allen diesen Chemikalien
ist gemeinsam, dass sie auf natürlichem Wege nur sehr
langsam und nicht vollständig abgebaut werden und
daher Jahre bis Jahrzehnte in der Umwelt verbleiben.
PFAS – die bekanntesten Vertreter sind PFOA (Perfluor -
octansäure) und PFOS (Perfluoroctansulfonsäure) –
haben besondere technische Eigenschaften: Sie sind
z. B. nicht nur wasser- sondern auch öl- und schmutz-
abweisend. Sie werden vielfältig verwendet, zum Bei-
spiel in Textilien, Lebensmittelverpackungen, Schaum-
löschmitteln, Schmierstoffen und auch als Wirkstoffe
in Pestiziden und Arzneimitteln. Von einigen PFAS ist
bekannt, dass sie bei äußerst niedrigen Konzentratio-
nen chronisch toxisch sind, z. B. schädigen sie das
Immunsystem und die Funktion der Schilddrüse. Für
Lebensmittel hat deshalb die EFSA1 eine wissenschaft-
liche Stellungnahme veröffentlicht, dass die Summe
von vier verbreiteten PFAS die Dosis von nur 4,4 ng je
Kilogramm Körpergewicht und Woche nicht über-
schreiten soll. Auch für die Umwelt stellen die PFAS
eine besondere Gefahr dar. Sie sind nicht nur extrem
persistent, sondern zahlreiche Vertreter reichern sich
auch in Organismen an (Bioakkumulation) und/oder
sind so mobil, dass sie sich rasch ausbreiten und auch
in weit abgelegenen Regionen nachgewiesen werden.
PFOA und PFOS sind deshalb in der Stockholm-Kon-
vention als persistente organische Schadstoffe (POPs)
eingestuft und mit dem Ziel eines weltweiten völligen
Verbots geregelt. Andere Vertreter sind auf europäi-
scher Ebene gesetzlich beschränkt. Die Vielfalt der
PFAS ermöglicht aber immer wieder ein Ausweichen
auf andere PFAS, die weniger gut untersucht und des-
halb noch nicht reguliert sind.

Der bisherige Gebrauch von PFAS führte zu verbreite-
ten Kontaminationen von Gewässern und Böden. Bei-
spielsweise finden wir auf fast allen zivilen und mili-
tärischen Flugplätzen gravierende Altlasten, da
Fluorchemikalien in Schaumlöschmitteln bei Feuer-

löschübungen und -einsätzen verwendet wurden. Die
Folgen sind Grundwasserverunreinigungen, die häufig
auch Trinkwassergewinnung gefährden. Sanierungen
sind extrem schwierig und häufig wenig effektiv; denn
PFAS lassen sich aus Wasser und Boden nur schwer
wieder entfernen. Das Ausmaß der Umweltbelastungen
mit PFAS lässt sich heute oft nur schätzen. Die zum
Monitoring erforderliche Analytik bei sehr niedrigen
Konzentrationen befindet sich noch in der Entwicklung
und ist nicht in der Lage, die Vielfalt der verwendeten
PFAS zu erfassen.

PFAS sind ‚Forever chemicals‘ (ewige Chemikalien).
Selbst bei der Verbrennung sind sehr hohe Tempera-
turen erforderlich, damit sich diese Verbindungen voll-
ständig zersetzen. Um eine weitere, ansteigende Kon-
tamination der Umwelt zu verhindern, sind deshalb
einschneidende Maßnahmen notwendig.

Dieses Hintergrundpapier fasst die Empfehlungen und
Forderungen des BUND zusammen. Es begründet diese
Forderungen ausführlich mit einer Erläuterung der
Eigenschaften, der Anwendungen und des Vorkom-
mens der PFAS, einer Darstellung der Regelungen, der
Grenz- und Richtwerte sowie einer Vorstellung der
Analytik dieser Chemikalien. Altlasten mit PFAS und
Möglichkeiten zu ihrer Sanierung sowie der bestehen-
de Forschungsbedarf werden genannt.

1 European Food Safety Authority 
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PFAS are non-aromatic, organic chemicals in which
the hydrogen atoms in the carbon chain are replaced
entirely (perfluorinated) or largely (polyfluorinated) by
fluorine atoms. At least 4,700 substances belong to
this group of substances. All these chemicals have in
common that their environmental degradability is fair-
ly slow and very limited and therefore remain resistant
for years to decades. PFAS – the best-known repre-
sentatives are PFOA (perfluorooctanoic acid) and PFOS
(perfluorooctanesulfonic acid) – have particular tech-
nical properties: for example, they are not only water-
repellent but also oil- and dirt-repellent. They are used
in a variety of applications, for example in textiles,
food packaging, fire-fighting foams, lubricants and
they are used as well as active ingredients in pesticides
and pharmaceuticals. Some PFAS are known to be
chronically toxic at extremely low concentrations, e.g.
they affect the immune system and disrupt the thyroid
function. For food, EFSA2 has therefore published a
scientific opinion on a safety threshold that the sum
of four common PFAS should not exceed the dose of
only 4.4 ng per kilogram of body weight per week.
PFAS also pose a particular risk to the environment.
Not only are they extremely persistent, but numerous
representatives also accumulate in organisms (bioac-
cumulation) and/or are so mobile that they spread
rapidly and are detected even in remote regions. PFOA
and PFOS are therefore listed as persistent organic
pollutants (POPs) in the Stockholm Convention and
have been agreed for global elimination. Other repre-
sentatives are legally restricted at the European level.
However, the diversity of PFASs always allows for an
evasion to other PFAS that are less intensively studied
and therefore not yet regulated.

The use of PFAS in the past did result in widespread
contamination of waters and soils. For example, nearly
at all civilian and military airfields we find serious
legacy contamination because fluorochemicals were
used in foams during firefighting exercises and oper-
ations. They resulted in groundwater contamination
that often threatens drinking water supplies. Reme-
diation is extremely difficult and often ineffective

because PFAS are difficult to remove from water and
soil. The extent of environmental contamination with
PFAS can often only be estimated. The analytics
required to monitor at very low concentrations are still
under development and are not capable of capturing
the diversity of PFAS used.

PFAS are ‘forever chemicals’. Even when being incin-
erated for disposal, very high temperatures are
required for these compounds to decompose com-
pletely. Therefore, drastic measures are necessary to
prevent further increasing contamination of the nat-
ural environment.

This background paper comprises recommendations
and demands of BUND/FoE Germany followed by the
justification of these demands with an explanation of
the properties, the applications and the occurrence of
PFAS, a presentation of the regulations, the limit and
guideline values as well as a presentation of the ana-
lytics of these chemicals. Furthermore, contaminated
sites with PFAS and possibilities for their remediation
as well as the existing need for research are men-
tioned.

Abstract

2 European Food Safety Authority 
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Empfehlungen und Forderungen des BUND

Fluorchemikalien sind organische Chemikalien, bei denen alle oder ein Teil der Wasserstoffatome durch Fluor-
atome ersetzt sind. Dadurch werden die Eigenschaften der Stoffe deutlich verändert. Dieses Papier befasst sich
mit per- und polyfluorierten Alkylsubstanzen (PFAS), eine Stoffgruppe von mehr als 4.700 Chemikalien3, die in
vielen Produkten des täglichen Gebrauchs enthalten sind.

3 Andere Quellen sprechen sogar
von > 9.000 Chemikalien,
https://comptox.epa.gov/dashboar
d/chemical_lists/pfasmaster

Ausstieg aus Produktion und Verwendung – Beschränkungen
• PFAS sind ein weltweites Problem. Es braucht deshalb einen globalen Ansatz zu Bewertung und Beschrän-

kung/Verbot von PFAS. Das dafür aktuell zur Verfügung stehende Instrument ist die Stockholm-Konvention.
Diese ist anzupassen und so weiter zu entwickeln, dass nicht nur einzelne Stoffe, sondern die gesamte
Chemikaliengruppe reguliert werden kann. Parallel dazu müssen im Rahmen der Basel-Konvention PFAS-
haltige Abfälle streng reguliert werden. Mittelfristig sind Stockholm- und Basel-Konvention in eine Stoff-
rahmen-Konvention einzubinden, die auch andere stoffpolitische Vereinbarungen unter ihrem Dach völ-
kerrechtlich verbindlich regelt. 

• Auf EU-Ebene ist der in der „Chemikalienstrategie für Nachhaltigkeit“ dargestellte Gruppenansatz gemäß
REACH-Verordnung rasch und konsequent umzusetzen. Bisherige Erfahrungen haben gezeigt, dass bei
Verboten oder Beschränkungen einzelner PFAS immer wieder auf andere bisher weniger eingesetzte PFAS
ausgewichen wurde. Es stellt sich aber heraus, dass insbesondere wegen ihrer Persistenz die gesamte
Stoffgruppe problematisch ist. 

• Der BUND fordert einen vollständigen Ausstieg aus Produktion und Verwendung der PFAS bis zum Jahr
2030. Besonders dringend ist der Ausstieg bei Verbraucherprodukten (Textilien, Papier, Lebensmittelver-
packungen, Imprägniersprays, Kosmetika, Skiwachse u. a.). Für diese Verbraucherprodukte soll der Ausstieg
bis 2025 erfolgen. 

• Auch für die technischen Anwendungen (Löschmittel, Beschichtungen/Galvanik, Verwendungen von Fluor -
polymeren) ist ein Ausstieg bis 2030 anzustreben. Entsprechende alternative Verfahren müssen gefördert
und durch ordnungsrechtliche Maßnahmen durchgesetzt werden.

• Die Beschränkungen und Verbote müssen auch solche PFAS erfassen, die aktuell in niedrigen Volumina
oder als Gemische hergestellt und vermarktet werden.

• Essential uses (unverzichtbare Anwendungen), z. B. technische Anwendungen von Polymeren oder medi-
zinische Anwendungen, dürfen nur anerkannt werden, wenn es keine geeigneten Alternativen gibt. Sie
müssen immer befristet sein. Diese Ausnahmen sind nur zulässig, wenn es sich um langlebige Produkte
für Spezialanwendungen handelt, die nach der Nutzung vollständig gesondert gesammelt und einer geord-
neten Verwertung oder Abfallbeseitigung zugeführt werden. Umweltoffene Anwendungen wie Sprays,
Wachse oder Schmiermittel dürfen nicht zu den Ausnahmen zählen.

• In der Übergangszeit bis zu einem Verbot und für ggf. erforderliche Ausnahmen für Spezialanwendungen
ist bei allen Produkten (Verbraucherprodukte ebenso wie professionelle Produkte) eine Kennzeichnung
erforderlich, sobald diese Produkte PFAS enthalten.

• Handelsfirmen werden aufgerufen, konsequent keine PFAS-haltigen Produkte mehr zu vertreiben.
• Nationale Möglichkeiten zur Beschränkung oder Kennzeichnung PFAS-haltiger Produkte sind in der Zwi-

schenzeit auszuschöpfen, z. B. bei Lebensmittelverpackungen.
• Es bedarf dringend staatlicher und industrieller Forschungsprogramme für Alternativen zu den PFAS, damit

das Ziel eines Komplettausstiegs bis 2030 erreicht werden kann.
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• Die von der EFSA veröffentlichte tolerierbare Wochendosis (TWI) von 4,4 ng/kg Körpergewicht für die vier
Einzelstoffe PFOS, PFOA, PFHxS und PFNA muss in allen Bereichen mit potenzieller Humanexposition kon-
sequent umgesetzt werden (Lebensmittel inkl. Trinkwasser, Lebensmittelverpackungen, Pfad Boden −>
Mensch bei der Gefahrenbeurteilung von Bodenbelastungen, Geringfügigkeitsschwellenwerte für die Beur-
teilung von Grundwasserschäden).

• Für weitere expositionsrelevante Einzelverbindungen müssen ebenfalls Werte für eine tolerierbare wöchent-
liche Aufnahme (möglichst als Summenaufnahme) abgeleitet werden.

• Die Verwendung von Chemikalien, z. B. von Kühlmitteln, die zur Belastung der Umweltmedien mit Trifluor -
essigsäure beitragen, ist stark zu beschränken. Insbesondere ist die Verwendung von R1234yf in Autoklima -
anlagen einzustellen. 

• Ebenso sind die Zulassungen von Arzneimitteln und Pestiziden, die Wirkstoffe mit Trifluormethylgruppen
enthalten, zu prüfen und ggf. zu widerrufen.

Analytik und Monitoring
• Das Monitoring (Emissionen aus Abgas und Abluft von Anlagen, Belastung von Umweltmedien, Lebens-

mitteln, Biota, Mensch) zur Freisetzung, Verbreitung und Wirkung von PFAS muss deutlich intensiviert
und ausgebaut werden. Dieses Monitoring muss sowohl im Hinblick auf die Vielfalt der untersuchten PFAS
als auch im Hinblick auf die untersuchten Medien ausgeweitet werden. Dies gilt insbesondere, da die
langlebigen PFAS auch nach einem Verbot noch über mehrere Jahrzehnte in der Umwelt nachweisbar
bleiben werden.

• Jährlich sind alle Trinkwassergewinnungsanlagen auf PFAS zu untersuchen. Diese Untersuchungen sind
sowohl im Rohwasser als auch im abgegebenen Trinkwasser durchzuführen. Dabei sind mindestens die
20 PFAS-Einzelparameter der EU-Trinkwasserrichtlinie (EU 2020) sowie relevante polyfluorierte Verbin-
dungen mit einer Nachweisgrenze von jeweils 1 ng/l zu analysieren. Eine entsprechende Vorgabe muss
auch für alle Heil- und Mineralwasserquellen gelten.

• Da für Neugeborene und Säuglinge die Hauptzufuhr von PFAS über die Muttermilch erfolgt, sollten stillende
Mütter beraten und ihnen die Möglichkeit eröffnet werden, ihre Muttermilch mindestens auf die vier von
der EFSA als besonders relevant angesehenen PFAS (PFOS, PFOA, PFHxS, PFNA) untersuchen zu lassen.

• Für das Monitoring ist eine Weiterentwicklung und Validierung der Analytik notwendig:
  · Summenparameter wie AOF, die mit guter Empfindlichkeit möglichst viele PFAS einschließlich Polymere

mit fluorierten Seitenketten quantitativ erfassen,
  · Erweiterung und Optimierung der Extraktionsmethodik für Boden und andere feste Umweltmedien sowie

für Produkte und Abfälle, 
  · Optimierung und Standardisierung des TOP-Assay für wässrige und feste Umweltmedien,
  · Biologische Assays, die mit hinreichend hoher Empfindlichkeit möglichst viele PFAS erfassen
  · Deutliche Erweiterung der Einzelstoffanalytik und Verbesserung der Empfindlichkeit,
  · Entwicklung und Validierung geeigneter Probenahmeverfahren für Abgas und Abluft, die eine vollständige

Erfassung zumindest der per- und polyfluorierten Alkylcarbon- und -sulfonsäuren sowie der Oxo -
carbonsäuren (Ethercarbonsäuren) und ihrer Abbauprodukte ermöglichen.

• Eine begrenzte Zahl von repräsentativen PFAS-Leitsubstanzen sollte festgelegt werden, die es erlauben,
auch in niedrigen Konzentrationen die Freisetzung von PFAS und deren Bruchstücken im Abgas von ther-
mischen Anlagen, z. B. der Abfallverbrennung, qualitativ und quantitativ mit einer validierten Analytik zu
bestimmen.
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Altlasten und Abfälle
• Ein Sonderförderprogramm zur Erfassung, Gefährdungsabschätzung und Sanierung von PFAS-Altlasten

in Höhe von mindestens 150 Mio. Euro durch Bund und Länder ist einzurichten.
• Um die vielen PFAS-Altlasten zu behandeln, müssen effiziente Sanierungstechnologien (weiter)entwickelt

werden.
• Verdachtsfälle für den Eintrag von Löschschäumen müssen systematisch recherchiert und einer Gefähr-

dungsabschätzung unterzogen werden.
• Bei Sanierungen muss das Verursacherprinzip konsequent angewandt werden. Dies betrifft vor allem auch

die (früheren) Hersteller der PFAS.
• Eine Wiederverwertung (Recycling) PFAS-haltiger Produkte ist wegen der Gefahr der Verschleppung von

PFAS in Sekundärrohstoffe zu vermeiden.
• Sichere Abfallbehandlungstechnologien (z. B. für Papierschlämme) müssen entwickelt werden. 
• Einheitliche Kriterien für die Deponierung PFAS-haltiger Abfälle und Böden müssen entwickelt werden. 
• PFAS-haltige Abfälle sind in Anlagen zu verbrennen, bei denen die verwendeten Temperaturen zu einer

vollständigen Zerstörung der Fluorchemikalien führen oder die Folgeprodukte effektiv aus dem Abgasstrom
entfernt werden.

• Die Zerstörung von PFAS in Abfallverbrennungsanlagen und die Eliminierung von PFAS und deren Folge-
produkten aus dem Abgasstrom von Verbrennungsanlagen müssen eingehender untersucht werden. Darauf
aufbauend sind Verfahren zur Verbrennung PFAS-haltiger Abfälle zu entwickeln, um eine sichere Besei-
tigung von PFAS und daraus entstehender Folgeprodukte zu gewährleisten.

• Auch die Nachverbrennung des Abgasstroms aller Anlagen zur Reaktivierung von Aktivkohle muss bei
Temperaturen erfolgen, die zur vollständigen Zerstörung von Fluorchemikalien führen.

Information und Forschung
• Die Hersteller von PFAS müssen chemische Strukturen, analytische Verfahren sowie Produktions- und

Importmengen, auch unterhalb 1 t/ Jahr, offenlegen. Standardsubstanzen müssen zur Verfügung gestellt
oder der uneingeschränkte Zugang ermöglicht werden. Im Anhang VI der REACH-Verordnung muss die
Bereitstellung von Spektren und Standardsubstanzen gefordert werden, damit eine analytische Identifi-
zierung und Quantifizierung der Substanzen möglich wird.

• Es sind gut aufbereitete Informationen und Vermeidungs- und Verhaltenshinweise zum Umgang mit PFAS
für Verbraucher*innen und Handel notwendig.

• Die Forschung zu PFAS muss insbesondere über ein BMBF-Verbundforschungsvorhaben mit einer finan-
ziellen Ausstattung von mindestens 100 Mio. Euro gefördert werden, z. B. Toxikologie kurzkettiger PFAS,
Anreicherung in Nutzpflanzen, PFAS-freie Verfahren und Produkte, Aufbereitung von Trinkwasser, Sanie-
rungsverfahren von Altlasten.

• Die rasant zunehmenden Erkenntnisse der Toxikologie und Epidemiologie über PFAS und andere Umwelt-
chemikalien müssen Teil der Aus- und Fortbildung von Ärzten werden.
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1. Eigenschaften, Vorkommen,
Anwendungen

Was sind PFAS?
Fluorchemikalien der Gruppe der PFAS (per- und poly-
fluorierte Alkylsubstanzen) werden seit den 1950er
Jahren synthetisch hergestellt. Es gibt keine natürliche
Quelle dieser Verbindungen.

PFAS sind nicht-aromatische, organische Chemikalien,
bei denen die Wasserstoffatome in der Kohlenstoff-
kette ganz (perfluoriert) oder großenteils (polyfluoriert)
durch Fluoratome ersetzt sind. Früher wurde diese
Stoffgruppe als PFC (per- und polyfluorierte Chemi-
kalien) bezeichnet. Am bekanntesten sind perfluorierte
Alkylcarbon- und Alkylsulfonsäuren wie Perfluoroctan-
säure (PFOA) und Perfluoroctansulfonsäure (PFOS,
 siehe Abb. 1). Manche neuere PFAS enthalten ein
Sauer stoffatom innerhalb der Kohlenstoffkette (z. B.
Perfluorethersäuren wie ADONA4 oder HFPO-DA5).
Generell sind alle Chemikalien mit einer –CF2- oder –
CF3-Gruppe den PFAS zuzurechnen (Kwiatkowski C.F.
et al. 2020, reach helpdesk 2021b). Auch kurzkettige
Fluor- und Fluorchlorkohlenwasserstoffe (FKW und
FCKW) sowie einige Bromderivate (Halone), die die
Ozonschicht schädigen und/oder einen starken Treib-
hauseffekt verursachen, zählen zu den PFAS. Von der
Definition ebenfalls erfasst werden fluorierte Polymere,
bei denen die zentrale Kohlenstoffkette (wie bei Poly-
tetrafluorethen, PTFE6) oder die Seitenketten (wie bei
fluorierten Polyacrylaten) per- oder polyfluoriert sind.
Zu berücksichtigen sind schließlich auch teilfluorierte

Vorläufersubstanzen (Precursor), die in der Umwelt
langsam zu perfluorierten Molekülen umgewandelt
werden (Held T. 2020). Es gibt Vorschläge, die Vielzahl
der mehreren Tausend PFAS in Kategorien einzuteilen
(Buck R.C. et al. 2021).

Welche technischen Eigenschaften haben PFAS?
Bei vielen PFAS befindet sich an einem Ende der Koh-
lenstoffkette eine meist polare funktionelle Gruppe,
z.B. eine Säure-, Alkohol- oder Estergruppe. Dadurch
haben sie grenzflächenaktive Eigenschaften und ver-
halten sich ähnlich den waschaktiven Stoffen (Tensi-
den), weshalb früher für solche PFAS die Bezeichnung
perfluorierte Tenside (PFT) üblich war. Im Gegensatz
zu anderen bekannten Tensiden bewirken die stark
elektronegativen Eigenschaften der Fluoratome, dass
solche PFAS nicht nur wasserabweisend, sondern auch
öl- und schmutzabweisend sind. Zusätzlich eröffnet
die hohe thermische und chemische Stabilität den
PFAS ein breites Anwendungsspektrum.

Weshalb sind PFAS ein Problem für die Umwelt?
Die herausragende Eigenschaft der PFAS ist ihre außer-
ordentliche Persistenz: Sie sind unter natürlichen
Bedingungen kaum abbaubar. Bei teilfluorierten Che-
mikalien sind zwar langsame mikrobielle Umwand-
lungsprozesse mit Abbau des nicht-fluorierten Mole-
külteils bekannt, der perfluorierte Rest bleibt aber sehr
lange bestehen. Es gibt praktisch keinen Weg, unter
Umweltbedingungen mehrere Kohlenstoff-Fluorbin-
dungen an einem Kohlenstoffatom durch biologische
oder abiotische Prozesse zu spalten. PFAS werden des-

Abb. 1: Strukturformel von Perfluoroctansulfonsäure (PFOS) © www.wikipedia.de

4 ADONA: Ammoniumsalz der
Perfluor-4,8-dioxa-3H-
nonansäure (DONA)

5 HFPO-DA: 2,3,3,3-Tetrafluor-2-
(heptafluorpropoxy)propansäure

6 Handelsname Teflon

Erläuterung und Begründung der Empfehlungen
und Forderungen



halb als ‚Forever chemicals‘ (‚ewige Chemikalien‘)
bezeichnet. Extrem persistente Stoffe stellen allein
deshalb eine Gefahr für die Umwelt dar – unabhängig
von ihren sonstigen ökologischen oder toxikologischen
Eigenschaften (BUND 2019).

Da PFAS kaum abgebaut werden, aber gleichzeitig
immer neue zusätzliche Frachten in die Umwelt gelan-
gen, nimmt die in der Umwelt nachweisbare Menge
beständig zu. Besonders kritisch ist, dass ‚Forever che-
micals‘ nicht zurückgeholt werden können, wenn eine
schädliche Auswirkung entdeckt wird.

Viele PFAS sind jedoch nicht nur persistent, sondern
haben auch andere problematische ökologische Eigen-
schaften. Dabei sind perfluorierte Carbon- und Sul-
fonsäuren mit Kettenlängen von 6 bis 14 C-Atomen
am besten untersucht:

• PFAS können z. B. von Nutzpflanzen aus dem Boden
aufgenommen werden, wobei kurzkettige sich stär-
ker anreichern als langkettige (Stahl T. et al. 2009,
Krippner J. et al. 2014, Krippner J. et al. 2015), ebenso
aus Beregnungswasser (Blaine A.C. et al. 2014). Auf
diese Weise können sie in die Nahrungsketten und
-netze gelangen.

• Viele PFAS mit Kettenlängen C6 - C14 reichern sich
in Organismen und entlang der Nahrungsketten und
-netze an. Sie bioakkumulieren, indem sie an Pro-
teine in Blut, Leber und Niere binden. Bei Fischen
wurde für PFOS ein Biokonzentrationsfaktor von
2.800 gemessen (Umweltbundesamt 2011). Nur sehr
langsam werden sie wieder ausgeschieden. So betra-
gen die biologischen Halbwertszeiten für PFOA,
PFOS, PFNA7 und PFHxS8 im menschlichen Körper
ca. 2 bis 9 Jahre.

• PFAS sind auf dem Wasser- und Luftpfad vergleichs-
weise mobil. Neutrale PFAS wie Fluortelomeralko-
hole sind vergleichsweise flüchtig und tragen zur
Belastung der Innenraumluft bei (Morales McDevitt
M.E. et al. 2021). Wenn PFAS in die Luft emittiert
werden, können sie bis in arktische und hohe Berg-
regionen verfrachtet werden (Joerss H. et al. 2020).
Auch in Wasser gelöst werden sie über weite Stre-
cken transportiert. In Hessen wurden 364 Grund-

wassermessstellen von 2009 bis 2016 auf 21 ver-
schiedene PFAS jährlich untersucht. In ca. 90 % der
Messstellen konnten PFAS nachgewiesen werden
(Gassmann M. et al. 2021). Sie durchdringen die
ungesättigte Bodenzone und können dann vom
Grundwasser über weite Strecken verfrachtet wer-
den. Kurzkettige anionische Alkylcarbon- und -sul-
fonsäuren versickern rascher, während längerkettige
Säuren und vor allem kationische und zwitter -
ionische Vertreter stärker an die Bodenpartikel
gebunden werden. 

• In aquatischen Organismen können perfluorierte
Alkylcarbon- und -sulfonsäuren bei niedrigen Kon-
zentrationen Reproduktion und Entwicklung stören
und auch die Sexual- und Schilddrüsenfunktion
beeinflussen (Lee J.W. et al. 2020). Bei Fischen und
Daphnien liegen im chronischen Test die Wirkkon-
zentrationen von PFOS unterhalb 1 mg/l (Gerst M.
et al. 2008). Am empfindlichsten unter den Süßwas-
serorganismen reagieren Zuckmückenlarven (Chiro-
nomiden) mit einer LOEC9 von nur 2 µg/l (Umwelt-
bundesamt 2011).

• In einigen Publikationen wird berichtet, dass die Ver-
mehrungsfähigkeit und das Verhalten wichtiger
Bestäuber-Insekten wie Honigbienen (Sonter C.A. et
al. 2021) und Erdhummeln (Mommaerts V. et al.
2011) durch PFOS geschädigt werden kann.

Die umweltrelevanten Eigenschaften von z. B. kurz-
kettigen PFAS und fluorierten Oxocarbonsäuren
(Ethercarbonsäuren) sind demgegenüber deutlich
weniger bekannt.

9Fluorchemikalien

7 PFNA: Perfluornonansäure
8 PFHxSA: Perfluorhexansulfonsäure
9 LOEC: Lowest observed effect
concentration, niedrigste
gemessene Wirkkonzentration
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Weshalb sind PFAS ein Problem für die menschliche
Gesundheit?
Auch hier sind perfluorierte Alkylcarbon- und -sulfon-
säuren mit Kettenlängen von 6 bis 14 C-Atomen am
besten untersucht. Über kurzkettige Vertreter und
andere per- und polyfluorierte Substanzen liegen bis-
lang nur wenige Untersuchungen vor. Trotzdem wer-
den diese Verbindungen von der Industrie als „unge-
fährliche Alternativen“ zu PFOA und PFOS beworben.
Zahlreiche Wirkungen sind beschrieben (Sunderland
E.M. et al 2019, Fenton S. et al. 2021 – siehe Abb. 2).
Ein C8-Panel10 untersuchte in den Jahren 2005–2013
die Effekte der PFOA-Exposition im Umkreis eines Her-
stellers in den USA auf die Bevölkerung (C8-Panel
2020):

• Besonders gravierend sind die Auswirkungen auf das
Immunsystem (Beans C. 2021): Es konnte in epide-
miologischen Studien gezeigt werden, dass die Anti-
körperbildung nach Impfungen von Kindern bei einer
Belastung mit PFAS deutlich herabgesetzt ist
(Grandjean P. et al. 2012, Abraham K. et al. 2020).
Die Europäische Behörde für Lebensmittelsicherheit
(EFSA) hat deshalb aus zwei Humanstudien eine sehr

niedrige tolerierbare Wochendosis (TWI = tolerable
weekly intake) von nur 4,4 Milliardstel Gramm pro
Kilogramm (ng/kg) Körpergewicht (KG) für die Sum-
me von vier PFAS abgeleitet (PFOS, PFOA, PFNA und
PFHxS) (EFSA 2020).

• Weiterhin wird die Bildung des Schilddrüsenhormons
bereits bei vergleichsweise niedrigen Konzentratio-
nen beeinträchtigt. Zum Beispiel besteht ein ursäch-
licher Zusammenhang zwischen PFHxS- und PFOS-
Exposition und Störungen der Schilddrüsenfunktion
in der Frühschwangerschaft von Müttern (Xiao C. et
al. 2020, Birru R.L. et al. 2021). Auf der Basis der
Wirkung auf das Schilddrüsenhormon wurde ein bio-
logischer Wirktest für PFAS entwickelt (Annex A).

• Es gibt deutliche Hinweise, dass PFOA zu einem erhöh-
ten Auftreten von Hoden- und Nierenkrebs führt, z. B.
in einer Studie, die das Auftreten von Krebs abhängig
von der Entfernung zu einer Punktquelle untersucht
hat (Vieira V.M. et al. 2013). Obwohl die Hodenkrebs-
fälle in den letzten Jahrzehnten deutlich zugenommen
haben und eine mögliche Ursache die vorgeburtliche
Einwirkung von Umweltchemikalien sein kann, gibt es
bisher keine Langzeitstudie zur Überprüfung der Ergeb-
nisse von Vieira et al. Die karzinogene Wirkung einiger

10 Gruppe von Wissenschaftlern, die
Ergebnisse für PFOA zusammen -
trugAbb. 2: Toxikologische Wirkungen von PFAS auf den Menschen © https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7906952/ 

Blutdruck

Effekte auf die Entwicklung des
ungeborenen Kindes
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PFAS kann sowohl auf eine erhöhte Mutationsrate im
Erbgut (Mutagenese) als auch auf epigenetische Wir-
kungen zurückzuführen sein.

• Bei Untersuchungen in den USA von Erwachsenen
und Kindern, die mit PFAS verunreinigtes Trinkwasser
aufnahmen, wurden erhöhte Blutfettwerte festge-
stellt. Störungen des Fett- und Zuckerstoffwechsels
sowie Übergewicht zählen zu den Folgen einer Expo-
sition gegenüber PFAS.

• Mehrere Studien weisen auf Leberschädigungen
durch PFAS hin (Salihovic S. 2018, Stratakis N. 2020).
Manche PFAS sind lebergiftig und zerstören Leber-
zellen. Durch krankhaft veränderte Stoffwechselwe-
ge und -produkte kann es so zu erheblichen Leber-
schäden (Fettleber, Fibrose, Steatohepatitis) schon
bei Kindern kommen (Jin R. 2020).

• Tierversuche zeigten die Nierengiftigkeit von PFAS
(ATSDR 2018). In den Nieren werden von allen Gewe-
ben die höchsten PFAS-Werte gefunden (Blake B.E.
2018). Zwar sind die Nieren das Hauptausschei-
dungsorgan für PFAS, jedoch werden etwa 99,9 %
in den Nierenkanälchen erneut aufgenommen (rück-
resorbiert). Das trägt zusätzlich zur Nicht-Abbau-
barkeit der Fluorchemikalien und zur Anhäufung im
menschlichen Körper (Bioakkumulation) bei.

• Kritisch ist auch die Weitergabe von PFAS in der
Stillzeit von der Mutter auf das Kind. Fromme H. et
al. (2010) ermittelten für PFOS einen Medianwert
von 40 pg/ml in der Muttermilch. In einer US-Studie
wurde die Muttermilch von 50 Frauen auf 39 PFAS
untersucht (Zheng G. et al 2021). Die Medianwerte
betrugen 121 pg/ml für die Summe von 39 PFAS, für
PFOS 30,4 pg/ml. Die tolerierbare Wochendosis (TWI)
der EFSA (s. o.) wird damit für Neugeborene um das
ca. 10 fache überschritten. Eine verminderte Immun-
kompetenz vieler betroffener Babys ist wahrschein-
lich. Aus dem Vergleich mit anderen Muttermilch-
studien schließen Zheng et al., dass die
Konzentrationen der bereits regulierten PFOA und
PFOS abnehmen; die der kurzkettigen und anderer
längerkettiger Vertreter steigen dagegen deutlich
an.

• Zahlreiche Publikationen weisen darauf hin, dass
PFAS reproduktionstoxisch sein können. Sowohl
PFOA als auch PFOS sind als reproduktionstoxisch

eingestuft. Fluorchemikalien können die Bildung
männlicher Sexualhormone unterdrücken (antian-
drogene Wirkung) und damit sowohl die Penis- als
auch die Samenentwicklung negativ beeinflussen
(Rosenmai A.K. et al. 2013). Die hormonaktive Wir-
kung von PFAS schädigt sowohl die männliche wie
die weibliche Fruchtbarkeit (Di Nisio A. et al. 2019,
Di Nisio A. et al. 2020a).

• Besondere Beachtung verdienen die Auswirkungen
auf die Gehirnfunktion. So berichten Chen M.H. et
al. (2013) nach PFOS-Einwirkung vor der Geburt über
eine verzögerte Entwicklung der Bewegungsabläufe
(Grobmotorik) bei zweijährigen Kindern. Auch gibt
es Hinweise auf einen Zusammenhang zwischen
einer pränatalen Exposition mit Fluorchemikalien
und Konzentrationsstörungen (Forns J. et al. 2020),
möglicherweise infolge einer Verminderung von
Dopamin im Gehirn durch PFOS und PFOA (Foguth
R. M. et al. 2019). In mehreren epidemiologischen
Untersuchungen wurde eine Beeinträchtigung der
intellektuellen Leistungsfähigkeit nachgewiesen, vor
allem bei vorgeburtlicher Exposition gegenüber PFAS
(Gallo V. et al. 2013.)

• Auch mehrere andere Beeinträchtigungen der
Gesundheit werden in der Literatur beschrieben. So
ist ein Zusammenhang zwischen Kinderkaries und
Exposition mit Perfluordecansäure wahrscheinlich
(Wiener C.A. et al. 2019). Knochenschwund (Osteo-
porose) wurde selbst bei jungen Männern durch
PFOA hervorgerufen (Di Nisio A. et al. 2020b).
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Wofür werden PFAS verwendet?
Die besonderen technischen Eigenschaften führen zu
sehr vielfältigen Verwendungen der PFAS (Glüge J. et
al 2020, reach helpdesk 2021a). Die wichtigsten sind:

• Einige Fluorkohlenwasserstoffe finden als Treibgase,
Kühl- und Löschmittel und in Kunststoffschäumen
(Polystyrol und Polyurethan) noch breite Verwendung.

• Mit PFAS werden Textilien und Leder imprägniert,
damit diese wasser- und schmutzabweisend werden.
Dies gilt insbesondere für Outdoor- und Arbeitsklei-
dung sowie für Heimtextilien wie Teppiche (Abb. 3).
Auch Imprägniersprays enthalten häufig PFAS,
darunter auch polyfluorierte Silane wie das Trideca-
fluoroctylsilantriol11, das unter REACH beschränkt
werden soll.

• Die wasser- und fettabweisenden Eigenschaften der
PFAS sind für die Oberflächenbehandlung von
Papier- und Druckerzeugnissen willkommen. Dies
betrifft auch Lebensmittelverpackungen (inklusive
eigentlich kompostierbarer) wie Kaffeebecher, Ein-
weggeschirr und Pizzakartons, bei denen z. T. recht
hohe PFAS-Gehalte gefunden werden (Straková J. et
al. 2021 – Abb. 3). Erste Untersuchungen aus Hessen
(Landesbetrieb Hessisches Landeslabor) an Wasser-
und Ethanol-Extrakten von beschichteten Lebens-
mittelkontaktmaterialien mit der AOF-Methode (sie-
he Annex A) bestätigen diese Ergebnisse. In jeder
dritten Probe wurden mehr als 100 µg/g Papier
gefunden (von Abercron E. 2021). Beim Papierrecyc-
ling können PFAS ins Altpapier gelangen.

• Die grenzflächenaktiven Eigenschaften der PFAS, z.B.
von PFOS, begründen ihren Einsatz in Feuerlösch-
schäumen (Abb. 3). Besonders auf Flugplätzen fan-
den Löschübungen und Einsätze mit diesen Stoffen
statt, was zu einer Kontamination der Böden und
des Grundwassers führte.

• PFAS in Skiwachsen erhöhen die Gleitfähigkeit.
• In Galvaniken bei der Verchromung mit Chrom VI
verhindern PFOS und seine Substitute wie 6:2-FTS12

als Netzmittel das Aufsteigen giftiger Chromat-
Aerosole und verbessern das Ablaufverhalten der
Beize von den Produkten.

• Mit Polytetrafluorethen (PTFE) und anderen Fluor-
polymeren wie Perfluorpolyethern (PFPE) werden

Pfannen und Töpfe sowie andere Oberflächen
beschichtet. Dadurch wird ein Anhaften von Lebens-
mitteln oder Lebensmittelresten vermieden und die
Produkte halten hohen thermischen und chemischen
Belastungen stand. Zur Herstellung der Fluorpoly-
mere dienen PFOA und Ersatzstoffe wie ADONA und
HFPO-DA als Emulgatoren.

• Kosmetika wie Sonnenschutz- und Haarpflegemittel
enthalten oft PFAS, damit sie wasserabweisend wer-
den (Whitehead H.D. et al. 2021).

• PFAS können in zahlreichen Bauprodukten wie
Bodenbeläge, Kabeln, beschichteten Hölzern, Solar-
paneelen, Gläsern enthalten sein (Green Science
Policy Institute 2021).

• Einige Pestizide enthalten als Beistoffe PFAS als
Netzmittel, wobei PFOA inzwischen durch andere
Stoffe ersetzt wird. Ca. 30 Wirkstoffe enthalten Tri-
fluormethyl (CF3-)Gruppen (z. B. Fluridon, Flufena-
cet), was nach Transformation in der Umwelt zur
Verbreitung von Trifluoressigsäure (TFA) beiträgt
(s.u.). Dies trifft auch auf etliche Arzneimittel-Wirk-
stoffe zu (z. B. Flecainid, Sitagliptin). Inzwischen sind
etwa 30 % der neu zugelassenen Wirkstoffe fluor-
organische Verbindungen (Müller M. 2021).

Die meisten Anwendungen lassen sich durch geeignete
fluorfreie Alternativen ersetzen.

11 3,3,4,4,5,5,6,6,7,7,8,8,8-
Tridecafluoroctylsilantriol und
seine Alkylderivate

12 6:2 FTS: 6:2 Fluortelomersulfon -
säure, auch als H4PFOS
bezeichnet
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Abb. 3: PFAS in Schaumlöschmitteln ermöglichen eine effektive Brandbekämpfung – Outdoorjacken sind häufig mit PFAS imprägniert
– PFAS machen Lebensmittelverpackungen fettabweisend © iStockphoto
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Was geschieht mit PFAS-haltigen Abfällen?
Die hohe Stabilität der C-F-Bindung macht PFAS auch
zu einem Problem bei der Abfallentsorgung:

PFAS-haltige Verbraucherprodukte werden überwie-
gend als Siedlungsabfälle entsorgt und entweder ver-
brannt oder deponiert. Bei Deponien nach dem Stand
der Technik werden Beeinträchtigungen des Grund-
wassers vermieden. Das Sickerwasser wird oft z. B.
durch Umkehrosmose vorbehandelt, bevor es in die
Kanalisation geleitet wird. In Kläranlagen findet kein
biologischer Abbau der PFAS statt; ein Teil wird an
Klärschlamm absorbiert und, falls dieser nicht ver-
brannt wird, auf landwirtschaftlichen Flächen verteilt
(reach-helpdesk 2021a)).

Bislang gibt es wenige und widersprüchliche Daten zu
den Bedingungen, unter denen PFAS bei der Verbren-
nung vollständig mineralisiert werden (U.S. EPA 2020).
Möglicherweise reichen bei der Verbrennung mindes-
tens 1.100 °C über 2 Sekunden zur vollständigen Spal-
tung der meisten PFAS aus (Yamada T. et al. 2005,
UNEP-POPs 2021, Umweltbundesamt 2020d). Es gibt
Hinweise, dass Fluororganika auch unter Bedingungen
der Hausmüllverbrennung nach dem Stand der Technik
(Mindestverbrennungstemperatur 850 °C) weitgehend
zu anorganischem Fluorid umgewandelt werden (Alek-
sandrov K. et al. 2019). Andererseits erfordert die
Mineralisierung von Tetrafluormethan (CF4), dessen
thermische Zersetzung besonders schwierig ist, eine
Verbrennungstemperatur von mehr als 1.400 °C (Tsang
W. et al., 1998).

Die 17. Bundesimmissionsschutzverordnung (17.
BImSchV) schreibt eine Mindestverbrennungstempe-
ratur von 850 °C vor. Nur bei der Verbrennung von
gefährlichen Abfällen mit einem Halogenanteil im
Abfall größer 1 % ist eine Mindestverbrennungstem-
peratur von 1.100 °C gefordert. Bei vielen PFAS-hal-
tigen Produkten und in Siedlungsabfällen ist der Flu-
orgehalt deutlich geringer als 1 %. Anlagen zur
Verbrennung von Siedlungsabfällen werden meist über
der Mindesttemperatur von 850 °C, aber unter 1.100°C
betrieben. Aus PFAS entstehen dabei kurzkettige
Bruchstücke und Flusssäure (HF), die zusammen mit

anderen sauren Bestandteilen des Rohabgases mit
 Hilfe basischer Materialien entfernt werden. Eventu-
elle, nicht verbrannte PFAS und deren Folgeprodukte
sollen durch Adsorption (z. B. an Aktivkohle, Koks oder
Kalk) gebunden und aus dem Rohabgas entfernt wer-
den. Es fehlen jedoch noch ausreichende und valide
Daten über die Wirksamkeit dieser Elimination von
PFAS und deren Bruchstücken aus dem Rohabgas (U.S.
EPA 2020). Vermutlich werden auch in Zementöfen, in
denen basische Bedingungen zur Neutralisation der
Flusssäure (HF) herrschen, ausreichend hohe Tempe-
raturen (bis zu 1.400 °C) erreicht, um die PFAS nahezu
vollständig zu zerstören, jedoch fehlen auch hierzu
validierte Untersuchungen.

Problematisch sind Produktströme, bei denen eine
getrennte Sammlung der Abfälle mit anschließendem
Recycling stattfindet, z. B. von Papier, zahlreichen
Lebensmittelverpackungen sowie Textilien. Beim
Recycling werden die PFAS in die Sekundärprodukte
verschleppt und kontaminieren diese.

Wo werden PFAS in Mensch und Umwelt gefun-
den?
Die zahlreichen Verwendungen der PFAS führen auch
zu vielfältigen Einträgen in die Umwelt und zur Expo-
sition des Menschen. Wang Z. et al. (2014a, 2014b)
veröffentlichten globale Emissionsinventare für Per-
fluorcarbonsäuren und konnten eine Vielzahl verschie-
dener Eintragspfade quantifizieren. Washington J.W.
et al. (2015) untersuchten die Hydrolyse von Seiten-
kettenpolymeren (Polyacrylate mir Fluortelomeralko-
holen als Seitenketten) in Boden und Wasser. Die Halb-
wertszeiten liegen in der Größenordnung von 10–100
Jahren. Dies trägt aufgrund hoher Produktionsmengen
deutlich zur Hintergrundbelastung mit PFAS in der
Umwelt (Meere und Landökosysteme) bei (Washington
J.W. et al. 2019).

PFAS gelangen über das Abwasser in Gewässer (von
Abercron E. et al. 2019). In Kläranlagen werden sie
teilweise an Klärschlamm gebunden (Stahl T. et al.
2018), was bei landwirtschaftlicher Verwertung des
Klärschlamms zu Boden- und Grundwasserbelastun-
gen führt. Auch Abrieb polymerer PFAS findet sich hier,
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vereint mit Mikroplastik aus anderen Kunststoffen.
Falls Grund- oder Oberflächenwasser als Trinkwasser
genutzt werden, finden sich PFAS auch darin, wenn
die Barrieren der Trinkwasseraufbereitung wegen der
Eigenschaften dieser besonderen Stoffgruppe über-
wunden werden. Diese Barriere entfällt, wenn belas-
tetes Grund- oder Oberflächenwasser direkt zur land-
wirtschaftlichen Bewässerung, in Hausgärten oder für
Fischteiche verwendet wird und sich PFAS dann in
Böden, Nutzpflanzen oder Fischen anreichern (Blaine
A.C. et al. 2014, Bethke H. & Budde J. 2020).

Einige PFAS sind relativ flüchtig, weshalb sich in
Innenräumen relevante Mengen durch Ausgasung aus
Produkten wie Teppichen nachweisen lassen. Messun-
gen der Innenraumluft haben sogar ergeben, dass
Innenraumluft neben Lebensmitteln einen wesent -
lichen Aufnahmepfad für PFAS darstellt. Insbesondere
Fluortelomeralkohole wie FTOH 6:2 und FTOH 8:2 sind
so flüchtig, dass sie in relevanten Konzentrationen
nachgewiesen werden (Morales McDevitt M.E. et al.
2021). Im Umkreis von Produktionsstätten sind über
den Luftpfad weiträumige Bodenbelastungen festzu-

stellen. Luftmessungen fernab von Emissionsquellen
zeigen die globale Problematik dieser Stoffgruppe
(Rauert C. et al. 2018).

Inzwischen werden im Rahmen von Messprogrammen
die PFAS-Gehalte in zahlreichen Umweltmedien, in
Organismen, in Nahrungsmitteln und im Menschen
bestimmt (Kotthoff M. et al. 2020). In Böden sind
länger kettige PFAS fester gebunden als kurzkettige
Verbindungen (Krippner J. et al. 2014). Letztere gelan-
gen deshalb auch rascher ins Grundwasser. Dabei nah-
men die Konzentrationen von PFOS und PFOA in den
meisten Umweltmedien (wie auch in der Muttermilch,
s.o.) in den vergangenen 10 bis 20 Jahren ab, da diese
beiden Stoffe bereits chemikalienrechtlich geregelt
sind. Demgegenüber steigen die Konzentrationen
anderer PFAS, die weniger untersucht sind und als
Ersatzstoffe eingesetzt werden (Falk et al. 2019). Man-
che inzwischen verbreitete PFAS werden in den Mess-
programmen noch nicht erfasst. Mittels des TOP-Assay
(siehe Annex A), der auch unbekannte Vorläufersub-
stanzen (Precursor) erfasst, lässt sich nachweisen, dass
die Konzentrationen der Summenbestimmung in Sedi-

Abb. 4: Zunahme der Konzentrationen längerkettiger Perfluoralkylcarbonsäuren in der Leber von Brassen © Umweltprobenbank 2020
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menten und Brassen oft ein Vielfaches der Werte von
Einzelbestimmungen sind (Göckener B. et al. 2020a,
2021). Der Schadstofftransfer über die Nahrung zeigt
sich auch bei der Untersuchung der Eier von Hühnern,
die mit Futter von einer Kontaminationsfläche gefüt-
tert wurden (Göckener B. et al. 2020c, Kowalczyk J. et
al. 2020).

Die Daten der Umweltprobenbank (UPB) des Bundes13

zeigen deutlich die Zunahme der PFAS-Belastungen
im Lauf der vergangenen 25 Jahre (Abb. 4). Auch kann
man die Bioakkumulation, z. B. von PFOS, in der Nah-
rungskette deutlich erkennen (Tab. 1): Haben Brassen
in der Muskulatur eine Belastung von 1 ng/g Frisch-
masse, finden sich in ihren Lebern durchschnittliche
Konzentrationen von 100 ng/g. Die Leber ist wie bei
Warmblütern (Stahl T. et al. 2011) offenbar auch beim
Fisch ein Zielorgan für die Anreicherung von PFAS (Falk
S. et al. 2014). In Filets von Fischen aus dem Bodensee
(Barsch, Felchen, Schleie) wurden für die Summe von
PFOS, PFOA, PFHxS und PFNA Werte zwischen 1,8 und
30 ng/g Frischmasse gefunden (CVUA Freiburg 2021).
Legt man den von der EFSA abgeleiteten TWI von
4,4 ng/kg KG für diese vier PFAS (siehe oben) zugrunde,
so schöpft ein Erwachsener mit 70 kg Körpergewicht
beim einmaligen Verzehr von 200 g dieser Filets den
TWI bereits vollständig aus, beim Höchstwert um das
ca. 20-Fache. In Bremen und Niedersachsen wurden
in Einzelfischen sogar PFOS-Konzentrationen von
1.000 bzw. 2.000 ng/g gemessen (Bethke H & Budde
J 2020). In Eiern der Silbermöwe werden ca. 35 ng/g
gefunden, und andere Tiere, die sich von Fischen
ernähren wie Seeadler, Seehund und Otter, weisen
nach Einzeluntersuchungen der Universität Athen in
der Leber gar Belastungen bis 6.200 ng/g auf (Koschor-
reck J. et al. 2020, Umweltbundesamt 2021c). Beispiel-
hafte Messwerte finden sich in Tabelle 1.

13 https://www.umweltprobenbank.de

PFOS-Konzentration 
(ng/g Frischmasse)

1

100

35

625

693

6.182

Probenart

Brasse (Filet)

Brasse (Leber)

Silbermöwe (Eier)

Seeadler (Leber)

Seehund (Leber)

Otter (Leber)

Tabelle 1: PFOS-Konzentrationen in Biotaproben der Umwelt -
probenbank
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Beim Menschen, der PFAS hauptsächlich über die Nah-
rung (inkl. Trinkwasser) und durch die Innenraumluft
aufnimmt, nahmen die Konzentrationen von PFOA und
PFOS im Blutplasma in den vergangenen Jahren eben-
falls ab; andere PFAS wie PFHxS verzeichnen inzwi-
schen eher eine steigende Tendenz (Göckener B. et al.
2020b). In einer Studie mit 1109 Blutproben bei Kin-
dern und Jugendlichen ließen sich in Blutplasma 2,49
ng/ml PFOS und 1,12 ng/ml PFOA (geom. Mittelwerte)
nachweisen, obwohl die beiden Stoffe bereits streng
reguliert waren, als die Jugendlichen geboren wurden
(Duffek A. et al. 2020).

Nicht nur die direkt verwendeten PFAS finden sich in
der Umwelt und Humanproben, sondern auch Vertre-
ter, die durch abiotische oder mikrobielle Umwandlung
polyfluorierter Chemikalien entstanden sind. So wer-
den beispielsweise bei 6:2-FTS und Fluortelomeralko-
holen die nicht fluorierten Teile des Moleküls umge-
wandelt. Es entstehen perfluorierte Carbonsäuren als
Folgeprodukte (Held T. 2020). 
Eine Sonderstellung nimmt Trifluoressigsäure ein:

Trifluoressigsäure (TFA) – die kleinste Perfluorcarbonsäure
Trifluoressigsäure ist eine starke Säure, die in der Biotechnologie und bei chemischen Synthesen verwendet

wird. Die Belastung des Neckars durch die Einleitung einer Chemiefirma in Bad Wimpfen erregte vor wenigen

Jahren Aufmerksamkeit. TFA ist aber nicht nur ein regionales Problem. Es findet sich überall: in Nieder-

schlägen, Oberflächenwasser, Grundwasser, Boden und in der Luft. Selbst in entlegenen Gewässern, in Berg-

regionen und in den Weltmeeren misst man Konzentrationen von 100 bis 600 ng/l (Scheurer et al. 2017;

ECHA 2020; Rippen 2021, Umweltbundesamt 2021). Außer (in geringem Maße) auf natürliche Weise in Tief-

seeschloten der Ozeane entsteht TFA durch thermische Zersetzung von PTFE und durch Abbauprozesse von

Chemikalien, die eine CF3-Gruppe enthalten. Einige Arzneimittel-Wirkstoffe und insbesondere Pestizide

spielen offensichtlich eine wichtige Rolle bei lokalen und regionalen Grundwasserbelastungen (Banning H.

2021). Vor allem aber wird TFA aus teilfluorierten Fluor(chlor)kohlenwasserstoffen wie 1,1,1,2-Tetrafluorethan

(R134a) und 2,3,3,3-Tetrafluorpropen (R1234yf) gebildet. Besonders letzteres trägt wesentlich zu den stei-

genden Umweltkonzentrationen von TFA bei. R1234yf ist ein verbreiteter Ersatzstoff für vollhalogenierte

FCKW, die die Ozonschicht schädigen können und/oder zum Treibhauseffekt beitragen. Es hat ein relativ

geringes Treibhauspotenzial und zersetzt sich in der Atmosphäre rasch – mit dem Folgeprodukt TFA (Deutsche

Umwelthilfe 2020).

Auch TFA ist eine „Forever chemical“. Sie ist nicht aus dem Wasser durch Aufbereitungsverfahren rückholbar.

Inzwischen werden steigende Serumkonzentrationen im Blut von Menschen gemessen (Yishuang D. 2020).

Das Umweltbundesamt hat einen Trinkwasserleitwert von 60 µg/l festgelegt (Umweltbundesamt 2020a).

Auch wenn die heute bekannten schädlichen Wirkungen von TFA begrenzt sind, sind dringend Maßnahmen

zur Verhinderung weiterer Einträge in die Umwelt erforderlich, z. B. ein Verbot der Verwendung von R1234yf

in Autoklimaanlagen; diese lassen sich auch mit CO2 betreiben. Modellierungen des Umweltbundesamtes

haben ergeben, dass sich die TFA-Fracht über Niederschläge in Deutschland bis zum Jahr 2050 auf 4 kg je

km2 und Jahr verzehnfachen würde (Umweltbundesamt 2021b).
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2. Regelungen und Grenzwerte
Die Belastungen von Mensch und Umwelt haben ein
Ausmaß erreicht, das dringendes Handeln erfordert.
Die Publikation des Nordischen Ministerrats zur
Abschätzung der gesundheits- und umweltbezogenen
Kosten für die Gesellschaft im Zusammenhang mit
PFAS-Expositionen zeigt, dass die durch PFAS verur-
sachten Gesundheitskosten allein im europäischen
Wirtschaftsraum auf 52–84 Milliarden Euro pro Jahr
geschätzt werden. Nichthandeln kommt also mittel-
fristig teurer (Nordic Council of Ministers 2019).

Globale Ebene
Herstellung und Verwendung der meisten FKW, FCKW
und Halone sind inzwischen durch das Montreal-Pro-
tokoll weltweit verboten oder stark beschränkt. Die
internationalen Verträge sind durch die EU-Verord-
nungen 1005/2009 und 517/2014 in europäisches
Recht überführt.

PFAS sind persistente Chemikalien. Wenn sie darüber
hinaus bioakkumulierbar und toxisch sind und welt-
weit auch in emissionsfernen Regionen nachgewiesen
werden, erfüllen sie die Kriterien für persistente orga-
nische Schadstoffe (POPs) gemäß dem Stockholm-
Übereinkommen. Darin sind Stoffe aufgeführt, deren
Herstellung und Verwendung weltweit verboten oder

zumindest stark beschränkt ist. Die beiden Hauptver-
treter PFOS und PFOA und ihre Vorläufersubstanzen
zählen dazu. Nur wenige Anwendungen (z. B. PFOA für
Berufstextilien im Arbeits- und Gesundheitsschutz)
sind noch befristet zugelassen. Die Aufnahme von
PFHxS in die POP-Liste wird zurzeit vorbereitet. Die
Bestimmungen des Stockholm- Übereinkommens sind
durch die EU-Verordnung 2019/1021 (POP-Verord-
nung) verbindliches europäisches Recht.

Die Stockholm-Konvention regelt nur einzelne Stoffe
und deren Vorläufersubstanzen, keine Stoffgruppen,
wie es nun auf EU-Ebene vorgesehen ist (s. u.). Sie
befasst sich auch nicht mit produktbezogenen Rege-
lungen und rechtlichen Anforderungen an Stoffströme.
Auch wird die Mobilität im Wasserkreislauf bei der
Identifizierung von POPs nicht berücksichtigt.

Einschlägig ist ferner das Basel-Übereinkommen, das
den grenzüberschreitenden Transport gefährlicher
Abfälle regelt. Regeln für die Behandlung von POP-
haltigen Abfällen werden hier festgelegt.

Im Rahmen des Strategischen Ansatzes für ein inter-
nationales Chemikalienmanagement (SAICM), ein
Forum der Vereinten Nationen zur Identifizierung von
Zielen für einen nachhaltigen Umgang mit Chemika-

Wichtige internationale Übereinkommen zur Regulierung von PFAS
Das Basel-Übereinkommen von 1989, http://www.basel.int/, regelt die Kontrolle der grenzüberschreitenden

Verbringung gefährlicher Abfälle und ihre Entsorgung.

Das Stockholm-Übereinkommen von 2001, https://www.pops.int/, verbietet oder beschränkt Produktion und

Einsatz einiger persistenter organischer Schadstoffe (POPs) und minimiert zudem die unbeabsichtigte Bildung

von POPs (wie polychlorierte Dibenzodioxine und -furane, PCCD/F) als Nebenprodukte in technischen und

thermischen Prozessen. Laufend werden weitere Stoffe als POPs identifiziert und aufgenommen; derzeit

sind 30 Stoffe reguliert.

Das Montreal-Protokoll von 1987, https://www.unido.org/our-focus-safeguarding-environment-implemen-

tation-multilateral-environmental-agreements/montreal-protocol/ verbietet ozonschädigende Substanzen

wie Fluorchlorkohlenwasserstoffe (FCKW). Mit dem Beschluss von Kigali im Oktober 2016 zur weltweiten

Minderung des Verbrauchs klimaschädlicher teilfluorierter Kohlenwasserstoffe (HFKW) wurde das Montrealer

Protokoll auf eine neue Stoffgruppe ausgeweitet.
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lien, gehören die PFAS zu den bislang acht identifi-
zierten prioritären Problemfeldern (Issues of Concern).
Bei der zweiten Internationalen Konferenz zum Che-
mikalienmanagement (ICCM2) 2009 wurde in der
Resolution II/5 gefordert, regulatorische Ansätze zur
Emissionsreduktion perfluorierter Chemikalien zu ent-
wickeln mit dem Ziel einer globalen Eliminierung dieser
Stoffe (UNEP-SAICM 2018). SAICM wird darin von der
OECD unterstützt, die ein Informationsportal und eine
globale Datenbank zu PFAS unterhält (OECD). Mehr
als 4.700 CAS-Nummern (Chemical Abstract Service
Registry Number) konnten bislang den PFAS zugeord-
net werden. Eine komplette Erfassung scheitert an feh-
lender Transparenz zu Produktionsmengen und Ver-
wendung sowie geeigneten analytischen Verfahren bei
den Überwachungsbehörden. Allerdings weisen viele
Indizien darauf hin, dass die weltweite Produktion
ständig steigt. Einen Hinweis gibt die Zahl der Patent-
anmeldungen in den USA mit dem Wort „perfluor“:
Inzwischen ist diese Zahl monatlich auf ca. 400 gestie-
gen (IPEN 2019).

PFAS sind nicht nur in Europa, sondern weltweit ein
Problem. So haben die U.S.-Bundesstaaten Vermont
(National Law Review 2021) und Maine (Chemical
Watch 2021) Herstellung und Gebrauch PFAS-haltiger
Verbraucherprodukte 2021 verboten oder stark einge-
schränkt.

Europäische Ebene
Die europäische Chemikalienverordnung REACH Nr.
1907/2006 (Registration, Evaluation, Authorization
and Restriction of Chemicals) führt mehrere PFAS in
der Kandidatenliste der besonders besorgniserregenden
Stoffe (SVHC) auf, weil sie PBT- (persistent, bioakku-
mulierbar, toxisch) oder PMT-Stoffe (M = mobil)14 sind:
PFOA, PFOS, PFHxS, die perfluorierten Carbonsäuren
C9-C14, HFPO-DA und PFBS15. Verwendungen dieser
Stoffe bedürfen künftig einer Zulassung, die nur befris-
tet erteilt wird, wenn keine geeigneten Alternativen
vorhanden sind. PFOA und PFOS sind bereits streng in
der EU-POP-Verordnung reguliert. Weiterhin sind die
Beschränkung der Sprayanwendung eines polyfluo-
rierten Silans16 und mehrerer Verwendungen der Per-
fluorhexansäure (PFHxA) vorgesehen. Angesichts der

überragenden Persistenz aller PFAS beabsichtigt die
EU in ihrer im Oktober 2020 veröffentlichten „Chemi-
kalienstrategie für Nachhaltigkeit“ die gesamte Stoff-
gruppe zu regulieren (EU COM 2020). Fünf Staaten
(Deutschland, Dänemark, Norwegen, Schweden und
Niederlande) bereiten derzeit einen EU-weiten
Beschränkungsvorschlag vor (BMU 2021a). Dieser soll
alle PFAS, auch Polymere umfassen, da diese einen
deutlichen Beitrag zur globalen Hintergrundbelastung
(Washington J.W. et al. 2019) leisten. Auf diese Weise
wird auch der Forderung zahlreicher internationaler
Wissenschaftler im Zürich Statement entsprochen, alle
PFAS als Stoffgruppe zu regulieren, damit nicht auf
weniger untersuchte, aber vermutlich ähnlich gefähr-
liche PFAS zurückgegriffen wird (Ritscher A. et al.
2018).

Nicht für alle Anwendungen von PFAS werden sich
kurzfristig fluorfreie Alternativen finden lassen. Des-
halb sollen sog. ‚essential uses’ (unverzichtbare
Anwendungen) bei PFAS identifiziert werden (Cousins
I.T. et al. 2019). Nach dem Muster des Montreal-Pro-
tokolls bedeutet ‚essential‘, dass eine Verwendung not-
wendig für die Gesundheit, die Sicherheit und das
Funktionieren der Gesellschaft ist und dass keine tech-
nisch und ökonomisch geeigneten Alternativen vor-
handen sind. Keinesfalls darf dies zur Fortführung der
bisherigen Verwendungspraxis führen. Beispielsweise
gibt es geeignete fluorfreie Feuerlöschschäume (Wood
Environment 2020) und Imprägniermittel für wasser-
abweisende Textilien (Wood Environment 2019), wäh-
rend für Schutzkleidung im medizinischen Bereich
noch geeignete Stoffe entwickelt werden müssen.
Auch die Verwendung von PFAS bei der Verchromung
und der Kunststoffbeize ist nicht ohne Alternative
(Umweltbundesamt 2020b). So werden bei Verwen-
dung von Chrom III keine PFAS benötigt. Bei verbrau-
chernahen Produkten wie Bekleidung, Kosmetika ist –
solange sie noch in Verkehr gebracht werden – eine
Kennzeichnung notwendig. Es ist dringend erforderlich,
dass der Staat und die Industrie Forschungsprogramme
aufsetzen, um geeignete, unbedenkliche Alternativen
für die verbleibenden PFAS-Anwendungen zu entwi-
ckeln und vorhandene Datenlücken zu schließen.

14 Die Mobilität im Wasserkreislauf
ist eine Eigenschaft, die einen
‚equivalent level of concern‘
begründet. Bei kurzkettigen PFAS
fand dieses Kriterium Anwen -
dung.

15 PFBS: Perfluorbutansulfonsäure;
PFOA und PFOS sind aus rechts -
systematischen Gründen in der
EU-POP-Verordnung 2019/1021
gelistet

16 3,3,4,4,5,5,6,6,7,7,8,8,8-
Tridecafluoroctylsilantriol und
seine Alkylderivate
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Nationale Ebene
Da die Beschränkung oder das Verbot der Verwendung
von Chemikalien überwiegend europäisch geregelt
werden, sind die Regelungsspielräume der Mitglied-
staaten begrenzt. Sie beschränken sich auf Themen,
bei denen die EU (noch) nicht tätig ist. Dazu zählen
mehrere Grenz- und Richtwerte (S. 21–22); einzelne
Verwendungsbeschränkungen sind ebenfalls möglich.
So hat Dänemark die Verwendung von PFAS in Lebens-
mittelkontaktmaterialien weitgehend verboten und
einen Indikatorwert von 20 mg Fluor/kg im Verpa-
ckungsmaterial festgelegt (Ministry of Environment
and Food 2020).

Grenz- und Richtwerte für PFAS: Deutliche Absen-
kung nach Neubewertung
Die europäische Behörde für Lebensmittelsicherheit
(EFSA) hat 2020 eine tolerierbare Wochendosis (TWI)
für die Aufnahme von PFAS aus Lebensmitteln abge-
leitet (EFSA 2020). Dabei berücksichtigte sie, dass bei
der Untersuchung von Lebensmitteln die höchsten
Gehalte bei Fleisch und Fleischerzeugnissen, Eiern und
Eiprodukten, Fisch und Fischerzeugnissen sowie Früch-
ten und Erzeugnissen daraus gefunden wurden. Nur
4,4 ng/kg Körpergewicht (KG) dürfen demnach pro
Woche über Lebensmittel maximal aufgenommen wer-
den. Diese tolerierbare wöchentliche Aufnahmedosis
(TWI) gilt für die Summe aus PFOA, PFOS, PFHxS und
PFNA, die zusammen ca. 90 % der menschlichen Expo-
sition ausmachen17 18. Das Bundesinstitut für Risiko-
bewertung (BfR) stellte fest, dass bei etwa 50 Prozent
der Erwachsenen und Jugendlichen in Deutschland die
langfristige Aufnahme über die Ernährung den gesund-
heitsbasierten Richtwert von PFAS überschreitet (BfR
2021). Vorangegangen waren weitaus höhere Grenz-
werte in den Jahren zuvor. Beispielsweise war der
Richtwert für PFOA im Jahr 2008 noch 1.500 ng/kg
KG am Tag (Abb. 5). Diese Entwicklung zeigt, dass das
übliche System, bei unvollständiger Datenlage die
Unsicherheit durch Sicherheitsfaktoren zu minimieren,
zumindest in diesem Fall nicht funktionierte.

17 Aus den Humanstudien wurde
eine sogenannte Benchmarkdosis
(BMDL10) von 17,5 ng der
Summe von PFOA, PFNA, PFHxS
and PFOS je ml Serum für ein
einjähriges Kind abgeleitet.
Dieser Wert korrespondiert für
eine stillende Mutter (ein Jahr)
mit einer Aufnahme von täglich
0,63 ng/kg KG der PFAS-Summe,
d. h. wöchentlich 4,4 ng/kg KG.

18 Bezugsgröße ist die Summe der
in Humanstudien analysierten
PFAS

Abb. 5: Mit zunehmendem Wissen über die schädlichen Wirkun-
gen der PFAS wurden die Werte für die tolerierbare wöchentliche
Aufnahme (TWI) kleiner © eigene Darstellung nach Kowalczyk,
BfR
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19 Perfluoralkylcarbon- und –
sulfonsäuren C4-C13

20 Prüfwerte für organische Stoffe
für den Wirkungspfad Boden –>
Grundwasser am Ort der
Probennahme und im
Sickerwasser am Ort der
Beurteilung

Der niedrige TWI-Wert der EFSA für Lebensmittel ver-
deutlicht, dass mehrere andere Grenzwerte, die eine
zu hohe Exposition des Menschen verhindern sollen,
aktuell zu hoch sind und revidiert werden müssen. Dies
gilt zum Beispiel für die Trinkwasserleit- und -orien-
tierungswerte für 13 PFAS, die das Umweltbundesamt
nach Anhörung der Trinkwasserkommission 2016 fest-
legte, z. B. 0,1 µg/l für PFOA und PFOS (Umweltbun-
desamt 2016). Diese Festlegung beruhte auf der
Annahme einer tolerierbaren täglichen Aufnahme von
30 ng/kg KG. Die EFSA kalkulierte, dass 10 % der
menschlichen Aufnahme durch Trinkwasser erfolgen.
So dürfte selbst der neue Grenzwert 0,1 µg/l für die
Summe von 20 Einzelsubstanzen19 in der neuen EU-
Trinkwasserrichtlinie 2020/2184 (EU 2020) nicht zu
halten sein. Der vorläufige Befund, dass vermutlich
etwas mehr als 10 % der Trinkwässer in Deutschland
diesen Wert überschreiten (Borchers U. 2021), verdeut-
licht das Problem, das für die Reinheit des Trinkwassers
durch PFAS besteht. In Diskussion sind 2,2 ng/l für die
Summe der von der EFSA bewerteten Einzelsubstanzen
(BBU 2021, Gierig M. 2021).

Ebenso sollten die Beurteilungswerte der Humanbio-
monitoring-Kommission nochmals mit dem TWI-Wert
der EFSA abgeglichen werden: Der Human-Biomoni-
toring-(HBM)-I-Wert, unterhalb dessen mit keiner
gesundheitlichen Beeinträchtigung gerechnet wird,
beträgt derzeit 2 ng PFOA bzw. 5 ng PFOS je ml Blut-
plasma; bei Überschreitung der HBM-II-Werte von
10 ng PFOA bzw. 20 ng PFOS je ml Blutplasma seien
gesundheitliche Folgen möglich. Die Werte beziehen
sich auf Einzelsubstanzen und berücksichtigen somit
nicht Kombinationswirkungen. Eine Ableitung von
Summenparametern wäre sinnvoll.

Bei 21,1 % der Kinder, die im Rahmen der aktuellen
Deutschen Umweltstudie zur Gesundheit von Kindern
und Jugendlichen auf PFOA im Blutplasma untersucht
wurden, war der HBM-I-Wert von 2 ng/l überschritten. 
7,3 % der Studienteilnehmenden hatten für PFOS
höhere Werte als der HBM I-Wert von 5 ng/l Blutplas-
ma. (Duffek A. et al. 2020).

Da zahlreiche Lebensmittelkontaktmaterialien mit
PFAS imprägniert sind, bedarf es dringend vorsorgli-
cher Verbote oder Grenzwerte, die sich an der EFSA-
Bewertung orientieren (Straková J. et al., 2021, Schai-
der L.A. et al. 2017). Die EU-Kommission beabsichtigt
die Verordnung für Lebensmittelkontaktmaterialien
diesbezüglich zu überarbeiten.

Anhand des TWI-Werts der EFSA sind auch existieren-
de Grenz-, Prüf-, Richt- und Schwellenwerte für diver-
se Medien zu überprüfen:

• Klärschlamm: 100 µg je kg Trockenmasse für die
Summe von PFOA und PFOS ist der Grenzwert der
Klärschlammverordnung für die Ausbringung auf
Ackerflächen.

• Grundwasser: Die Bund/Länder-Arbeitsgemeinschaft
Wasser (LAWA) legte Geringfügigkeitsschwellenwerte
für sieben perfluorierte Einzelsubstanzen fest, darunter
0,1 µg/l für PFOA (LAWA 2017). Im Rahmen der Novel-
lierung der EU-Grundwasserrichtlinie sind Schwellen-
werte für 10 Einzelsubstanzen vorgeschlagen.

• Oberflächengewässer: Auch die Umweltqualitäts-
norm (UQN) für PFOS von 9,1 µg je kg Frischmasse
für Fisch oder Muscheln orientiert sich am Schutz
der menschlichen Gesundheit. Für Süßwasser beträgt
die UQN wegen der Bioakkumulation 0,65 ng/l
(Umweltbundesamt 2011). Weitere UQN für andere
PFAS sind vorgesehen. In diesem Zusammenhang
sind erste Ansätze interessant und zu begrüßen, auf
EU-Ebene UQN für die Summenkonzentration für
insgesamt 24 PFAS abzuleiten (JRC 2021). Hierbei
werden die relativen Wirkstärken als ‚relative poten-
cy factors‘ (RTF) der einzelnen PFAS herangezogen,
ähnlich wie dies mit den ‚toxic equivalence factors‘
(TEF) bei polychlorierten Dioxinen und Furanen prak-
tiziert wird (Bil W. et al. 2021).

• Boden: In der Neufassung der Bundes-Bodenschutz
und Altlastenverordnung (Bundesrat 2021) wurde
für den Pfad Boden −> Grundwasser die Übernahme
der Geringfügigkeitsschwellenwerte als Prüfwerte20

verankert. Die Pfade Boden −> Pflanze und Boden
−> Mensch (Kinderspielplätze!) sind in der Neufas-
sung nicht abgebildet, zumal dies auch auf analyti-
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sche Grenzen trifft. Die Bewertung von Bodenver-
unreinigungen hinsichtlich des Wirkungspfades
Boden –> Mensch (direkter Kontakt) ist nach bis -
herigen Abschätzungen des BMU nicht relevant
(BMU 2020). Aufgrund des neuen TWI-Wertes ist
aber diese Abschätzung erneut zu überprüfen.

Insgesamt stellen sich die Werte uneinheitlich dar. Mal
beziehen sie sich auf bestimmte Einzelsubstanzen (ins-
besondere PFOA und PFOS), mal ist es ein Summenwert
von bis zu 20 Einzelsubstanzen, der zu überwachen
ist. Eine einheitliche Bewertungsgrundlage ist nicht
zu erkennen. Es bedarf dringend einer Hinwendung zu
Summenwerten für die verbreitet verwendeten PFAS,
auch unter Einschluss der als PFOA-Ersatzstoffe
zunehmend verbreiteten Perfluorethersäuren ADONA
und HFPO-DA. Selbst wenn zu einigen Einzelsubstan-
zen noch nicht genügend toxikologische und/oder
Monitoringdaten vorliegen, sollten diese einbezogen
werden, um eine unangemessene Substitution inner-
halb der Vielfalt der PFAS zu verhindern. 

Die Überwachung der zahlreichen Grenz- und Richt-
werte ist auch eine Herausforderung an die Analytik.
Die PFAS lassen sich noch nicht in allen Umweltmedien,
Biota, Humanproben und Produkten in der notwendi-
gen Vielfalt der verbreiteten PFAS-Einzelsubstanzen
mit der erforderlichen Empfindlichkeit analysieren.
Auch die verschiedenen Summenparameter bedürfen
weiterer Optimierung. Die Analytik befindet sich zurzeit
in rascher Entwicklung (siehe Kapitel 3).

Transparenz und Kommunikation sind notwendig
Eine effektive und effiziente Überwachung der gesetzlichen Bestimmungen ist nur möglich, wenn die zustän-

digen Behörden über ausreichende Informationen zu den Verwendungen der verschiedenen PFAS, den Pro-

duktions- und Importmengen und den Möglichkeiten zur analytischen Überwachung verfügen. Dies ist bei

den PFAS nicht der Fall. Es herrscht kein Überblick über den Markt der Stoffe, die die inzwischen regulierten

PFOS und PFOA ersetzen. Sehr häufig sind es kürzerkettige Alkylcarbon- und -sulfonsäuren oder fluorierte

Oxocarbonsäuren wie HFPO-DA, die „zufällig“ bei der Analyse von Umweltproben und Biota auffallen. In

einem aufsehenerregenden Fall klagte gar ein Hersteller dagegen, dass ein Analytiklabor einen Analyse-

standard für die Substanz C6O4
21, eine Perfluorethercarbonsäure, angeboten hat, die als Ersatz für PFOA

vermarktet wird (Consumer Reports 2021). Es muss den Herstellern und Importeuren zur Pflicht gemacht

werden, chemische Strukturen, analytische Verfahren und Standardsubstanzen zur Verfügung zu stellen

sowie Verwendungsbereiche und -mengen ihrer PFAS-Produkte offenzulegen. Hierfür muss insbesondere

der Anhang VI der REACH-Verordnung die Bereitstellung von Spektren und Standardsubstanzen fordern,

damit eine analytische Identifizierung und Quantifizierung der Substanzen möglich wird.

Die Hersteller sind auch in der Pflicht, für Verbraucher*innen und Handel Informationen und Verhaltens-

hinweise zum sicheren Umgang mit PFAS und PFAS-haltigen Produkten zur Verfügung zu stellen.

21 Perfluoro{acetic acid, 2-[(5-
methoxy-1,3-dioxolan-4-
yl)oxy]}, ammonium salt
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3. Analytik und Monitoring
Nach großen Fortschritten in den letzten 20 Jahren
ist heute die sichere, gemeinsame analytische Bestim-
mung von über 30 PFAS-Einzelsubstanzen in verschie-
denen (Umwelt)Medien in der Routine mit z. T. guter
Empfindlichkeit möglich. Für viele PFAS (z. B. Polymere,
Oxocarbonsäuren) sind jedoch geeignete Analysever-
fahren noch nicht oder nur im Bereich der Forschung
verfügbar, sodass Monitoringdaten allenfalls punktuell
vorhanden und häufig nicht vergleichbar sind (Humer
M. & Scheffknecht C. 2021). Summenparameter wie
der AOF (adsorbierbares organisches Fluor), EOF (extra-
hierbares organisches Fluor) und TOP-Assay (total
oxidable precursor) erfassen in unterschiedlichem
Umfang und Empfindlichkeit auch PFAS, die der Ein-
zelstoffanalytik nicht zugänglich sind. Die übliche
Methode zur Extraktion von Böden und anderen festen
Medien erfasst wichtige PFAS-Stoffgruppen nur
unvollständig, was die Bestimmung von Summen -
parametern bisher stark einschränkt. Für die Erfassung
von Polymeren mit fluorierten Seitenketten in Produk-
ten, Abfällen und recycelten Materialien ist derzeit
nur der TOF (total organic fluorine) als Summenpara-
meter geeignet. Zur Bestimmung mittels PFAS in Abgas
und Abluft von Verbrennungs- und Industrieanlagen
fehlen geeignete Probenahmeverfahren, sodass es zu
diesem wichtigen Bereich bisher fast keine Daten gibt
(siehe Annex A: „Analytik von per- und polyfluorierten
Alkylsubstanzen“).

4. Altlasten mit PFAS
Wasserfilmbildende Löschschäume, sogenannte AFFF-
Schäume, enthalten PFAS, bis zur Beschränkung im
Rahmen der Stockholm Konvention 2011 meist mit gro-
ßen Anteilen an PFOS. Der Einsatz PFAS-haltiger Lösch-
schäume bei der Brandbekämpfung hat vielerorts zu
massiven Boden- und Grundwasserverunreinigungen
geführt. Insbesondere an zivilen und militärischen Flug-
häfen, an Industrieanlagen wie z. B. Raffinerien und
Tanklägern werden große Mengen derartiger Lösch-
schaumkonzentrate vorgehalten. Im Rahmen von
Löschübungen sind in der Vergangenheit darüber hinaus
große Mengen PFAS-haltiger Löschschäume freigesetzt

worden. Auch jede Feuerwache stellt eine potentielle
Eintragsstelle dar, da hier die Schaumkonzentrate
umgefüllt, die Löscheinrichtungen gewartet und getes-
tet sowie nach Einsätzen gereinigt werden. Darüber
hinaus ist eine Vielzahl stationärer Feuerlöschanlagen
bekannt, die PFAS-haltige Löschmittel enthalten.

Ein weiterer großer Einsatzbereich von PFOS besteht
im Bereich von Galvaniken zur Verchromung (Umwelt-
bundesamt 2020b). Sowohl in Deutschland als auch
auf globaler Ebene ist in den letzten Jahrzehnten eine
Vielzahl an Altlasten entstanden, die aufgrund des rela-
tiv kleinräumigen Schadstoffeintrags als „Punktquellen“
bezeichnet werden (Schroers S. et al. 2020, Umwelt-
bundesamt 2020c). Der verbreitete Ersatz von PFOS
durch andere fluorierte Sulfonsäuren wie 6:2-FTS birgt
vergleichbare Gefahren für Boden und Gewässer.

Über den Boden können die PFAS in das Grundwasser
gelangen und je nach Beschaffenheit des Grundwas-
serleiters aufgrund ihrer Mobilität zu mehrere Kilo-
meter langen Kontaminationsfahnen führen. Bleiben
diese unentdeckt, können die PFAS mit dem Grund-
wasser im Rahmen der Nutzung von Gartenbrunnen
und der Beregnung landwirtschaftlicher Flächen auf
Böden und Nutzpflanzen gelangen. Aufgrund ihrer 
Persistenz reichern sich die PFAS dann in den Ober-
böden an und gelangen in der Folgezeit über den Pfad
Boden −> Pflanze in die Nahrungskette. Ebenso kann
die Gewinnung von Trinkwasser von diesen Verunrei-
nigungen betroffen sein.

Die Beispiele für PFAS-Altlasten aus Punktquellen sind
zahlreich. Fast jeder zivile oder militärische Flughafen
ist betroffen. Exemplarisch seien drei Fälle genannt:

• Flughafen Bremen: Durch die jahrzehntelange Ver-
wendung PFAS-haltiger Löschschäume bei der Funk-
tionsprüfungen von Löscheinrichtungen und Feuer-
löschübungen auf dem Gelände des Bremer
Flughafens wurden massive Boden- und Grundwas-
serverunreinigungen mit PFAS nachgewiesen. Über
das Entwässerungssystem des Flughafengeländes
und die angrenzenden Gewässersysteme haben sich
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Schadstoffe auch über das Gelände des Flughafens
hinaus ausgebreitet. Untersuchungen von Fischen
zeigen teilweise sehr hohe Belastungen, was auf eine
Anreicherung im Muskelfleisch und den Organen
zurückzuführen ist (Freie Hansestadt Bremen, Bethke
H. & Budde J. 2020).

• Stadt Düsseldorf: Im Stadtgebiet liegen mehrere
massive Grundwasserverunreinigungen mit PFAS vor.
Erste Untersuchungen erfolgten 2007 im Umfeld des
Flughafens. Darüber hinaus wurden durch systema-
tische Recherchen weitere Grundwasserverunreini-
gungen ermittelt. Die Schäden sind zum Großteil auf
den Einsatz von PFAS-haltigen Feuerlöschmitteln
zurückzuführen. Die Verwendung von Grundwasser
zu Bewässerungszwecken wurde im Sinne eines vor-
beugenden Boden- und Gesundheitsschutzes per All-
gemeinverfügung in mehreren Verunreinigungs -
bereichen untersagt (Stadt Düsseldorf).

• Flughafen Manching: Nördlich und nordöstlich des
Flugplatzes Manching liegen großflächige Grund-
wasserverunreinigungen durch PFAS vor. Sie wurden
durch verschiedene Schadensfälle auf dem Gelände
des dortigen Militärflugplatzes verursacht. In den
betroffenen Bereichen wurde die erlaubnisfreie
Benutzung des Grund- und Oberflächenwassers 
zu Bewässerungszwecken per Allgemeinverfügung
untersagt. Eine Information der Betroffenen zur
Belastungssituation und dem Stand der Sanierung
erfolgt unter anderem durch „Runde Tische“ unter
Beteiligung des Verteidigungsministeriums, der Bun-
deswehr, des Freistaates Bayern, des Landkreises und
weiterer Fachbehörden (Landkreis Pfaffenhofen / Ilm).

Ähnliche Belastungen werden z. B. von den Flughäfen
Wiesbaden-Erbenheim und Spangdahlem berichtet.
Durch die Aufbringung von Kompost, der mit kontami-
nierten Papierschlämmen hergestellt wurde, ist es im
Raum Rastatt und Baden-Baden zu großflächigen Ver-
unreinigungen landwirtschaftlicher Böden gekommen
(Regierungspräsidium Karlsruhe, Stolzenberg-Hepp K.
& Striegel G. 2020). Betroffen ist ein Gebiet von mehr
als 1.000 Hektar.

Ausgehend von einer Industrieanlage zur Herstellung
von PFOA als Hilfsstoff zur Produktion von PTFE und
anderen Fluorpolymeren ist es im Raum Gendorf im
Landkreis Altötting ebenfalls zu großflächigen Konta-
minationen der Böden gekommen (Bayer. Landesamt
für Umwelt). Hier war außer Abwasser und die Pene-
tration ins Grundwasser der Luftpfad maßgeblich für
die weiträumigen Kontaminationen. Solche weiträu-
migen Verunreinigungen im Umkreis von Produktions-
anlagen sind auch in Dordrecht (Niederlande) (Wouter
A. et al. 2020) und Venetien (Italien) (arpa, Ronco P. et
al. 2020) bekannt. In den genannten Fällen haben die
flächenhaften Bodenbelastungen zu sehr weiträumigen
Grundwasserverunreinigungen geführt, die deutlich
über die Flächen hinausgehen, bei denen über die
Böden der Eintrag erfolgte. Häufig sind Trinkwasser-
nutzungen betroffen. Diese „Mega Sites“ zählen zu den
massivsten bekannten Altlasten, bei denen eine Sanie-
rung nicht mehr möglich ist, sondern nur eine Begren-
zung des Schadens und der Ausbreitung.

Zur systematischen Erfassung von Verdachtsflächen,
insbesondere der durch Löschschäume verursachten
Schäden, bedarf es einer Erweiterung der klassischen
Methoden. Ein entsprechender Leitfaden hierzu liegt
bereits seit 2015 vor (Länderfinanzierungsprogramm).
Für die Kommunen gibt es jedoch bisher keine 
Verpflichtung Verdachtsbereiche systematisch zu erfas-
sen und durch entsprechende Untersuchungen einen
Altlastenverdacht zu verifizieren oder auszuschließen.

Die Sanierung von PFAS-Altlasten ist außerordentlich
teuer und langwierig:
Bei Grundwasserschäden wird häufig auf „pump and
treat“ gesetzt, d. h. das Fördern des kontaminierten
Grundwassers und die Behandlung zum Beispiel durch
die Adsorption der PFAS an Aktivkohle. Doch was sich
bei anderen organischen Schadstoffen wie chlorierten
und polyzyklischen aromatischen Kohlenwasserstoffen
bewährt hat, stößt bei PFAS an seine Grenzen. Auf-
grund der Stoffeigenschaften ist die Beladung der
Aktivkohle bis zu einem Durchbruch des Filtermaterials
gering. Auch werden lange Verweilzeiten in den Filtern
benötigt, was sehr große Anlagen erfordert. Hinzu
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kommt ein zweites Problem: Die beladene Aktivkohle
muss entweder als Abfall einer Hochtemperaturver-
brennung zugeführt werden oder in Drehrohröfen rege-
neriert und der entstehende Abgasstrom bei entspre-
chend hohen Temperaturen einer Nachverbrennung
zugeführt werden. Konkrete Vorgaben zu den notwen-
digen Temperaturen und Verweilzeiten sowohl zur
Regeneration als auch bei der Nachverbrennung fehlen
bisher. Alternativ zur Aktivkohle werden auch Ionen-
austauscherharze eingesetzt. In der Trinkwasseraufbe-
reitung, bei der sich ähnliche Herausforderungen stel-
len, werden auch Membranprozesse wie Nanofiltration
und Umkehrosmose mit anschließender elektrochemi-
scher Oxidation der Konzentrate erprobt (Rohn A.
2021). Ein Verfahren zur Ausfällung der gelösten PFAS
über einen speziellen Wirkstoff befindet sich in der
Erprobung (Cornelsen M. 2021).

Die Sanierung kontaminierter Böden stößt ebenfalls
schnell an Grenzen. Deponieraum für PFAS-kontami-
nierte Böden ist in Deutschland kaum verfügbar. Bei
den oben beschriebenen flächenhaften Kontaminatio-
nen wäre eine Dekontamination durch Aushub und
Deponierung schon allein aufgrund der anfallenden
Mengen gar nicht möglich. Aber auch die Entsorgung
kleinerer Mengen ist wegen fehlender bundeseinheit-
licher Bewertungsmaßstäbe für die Verwertung und
Beseitigung schwierig. Ohne verlässliche Auslöse- und /
oder Grenzwerte für Böden, Aushubmaterial und Sedi-
mente ist mit weiter wachsender Vollzugsunsicherheit
im Boden- und Grundwasserschutz zu rechnen (Frau-
enstein J. 2021). In-situ-Sanierungsverfahren sind nicht
verfügbar, die Möglichkeit der Immobilisierung der
PFAS in den Böden durch Tonminerale oder andere
Adsorbenzien steht ebenso wie die großtechnische
Bodenwäsche noch ganz am Anfang22. Hier besteht
noch erheblicher Forschungsbedarf zur (Weiter-)Ent-
wicklung von Sanierungstechnologien.

Die Verursacher werden in der Regel nicht zur Verant-
wortung gezogen oder es sind langjährige Gerichtsver-
fahren anhängig. Aber auch da, wo Verursacher heran-
gezogen werden konnten, stoßen die sehr hohen
Sanierungskosten schnell an die Grenzen der Leistungs-

fähigkeit. Wegen der hohen Ausbreitungsgeschwindig-
keit der PFAS in den Umweltmedien und der von PFAS-
Altlasten ausgehenden Gefährdung für Mensch und
Umwelt sollten Bund und Länder ein Sonderförderpro-
gramm zur Erfassung, Gefährdungsabschätzung und
Sanierung einrichten. Dieses Förderprogramm ist mit
Mitteln in Höhe von mindestens 150 Mio. Euro auszu-
statten und den Kommunen zur Verfügung zu stellen.
Darüber hinaus muss der Bund sowohl für die aktuell
aktiv von der Bundeswehr und den Gaststreitkräften
militärisch genutzten, als auch für die zur Rückgabe
vorgesehenen und die tatsächlich im Rahmen der Kon-
versionsprogramme der Länder zurückgegebenen, ehe-
mals militärisch genutzten Liegenschaften Verantwor-
tung übernehmen und die Sanierung kontaminierter
Standorte prioritär vorantreiben. Dieses gilt auch für
andere Bundesliegenschaften, für die ein PFAS-Ver-
dacht besteht. Durch die ganzheitliche Betrachtung
aller Umweltmedien ist beim Aufstellen integraler
Sanierungspläne auch zu berüksichtigen, dass verschie-
dene Sanierungsverfahren heute noch nicht ausgereift
sind. Insofern kommt sowohl der Immobilisierung als
auch der Umlagerung PFAS-haltiger Böden mit ent-
sprechenden Dokumentationspflichten (Katasterfüh-
rung) eine besondere Bedeutung zu.

Auch sind die rechtlichen Voraussetzungen zu schaffen,
um PFAS-Hersteller bzw. generell Stoffproduzenten für
die Kosten notwendiger Sanierungsmaßnahmen haft-
bar zu machen.

Die derzeitigen Kenntnisse über eine möglicherweise
ubiquitäre Belastung der Oberböden mit PFAS sind
ungenügend. Untersuchungskampagnen in Nordrhein-
Westfalen und Baden-Württemberg aber auch eine
aktuelle Studie aus Vorarlberg in Österreich (Humer M.
& Scheffknecht C. 2021) belegen eine diffuse Belastung
der Böden, deren Herkunft bisher nicht restlos 
aufgeklärt werden konnte. Einträge über den Luftpfad
könnten eine bisher unterschätzte Rolle spielen. Die
Ermittlung solcher Hintergrundwerte ist – neben toxi-
kologischen Bewertungen – auch für die Ableitung von
Prüfwerten im Rahmen der Altlastenbearbeitung und
bei der Frage der Verwertung von Bodenmaterialien

22 Eine Übersicht von Sanierungs-
verfahren bietet die Veröffent-
lichung „Sanierungsmanage-
ment für lokale und flächenhafte
PFAS-Kontaminationen“ des UBA
(Umweltbundesamt 2020c)
https://www.umweltbundesamt.
de/publikationen/sanierungsman
agement-fuer-lokale-
flaechenhafte-pfas.
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von Bedeutung. Entsprechende Untersuchungspro-
gramme sind daher zu forcieren.

Die Schwierigkeiten zur Behandlung kontaminierter
Böden als Abfall treffen auch auf alle anderen mit PFAS
kontaminierten Abfälle zu: Gebrauchsgüter, Produkti-
onsabfälle, Spezialtextilien usw. Regeln zur Ablagerung
in Deponien fehlen; nur bei sehr hohen Temperaturen,
die von Abfallverbrennungsanlagen nicht immer
erreicht werden, werden PFAS zerstört (S. 24). Für PFOS
bestimmen Stockholm- und Basel-Konvention, dass
erst bei Unterschreitung eines Gehalts von 50 mg / kg
ein sog. „low POP content“ vorliegt, bei dem der Abfall
nicht gesondert entsorgt werden muss (UNEP-Basel
2021). Der Wert soll auch auf PFOA-haltige Abfälle aus-
geweitet werden. Legt man diesen Maßstab auf alle
PFAS-haltigen Abfälle an, wird die Dimension des Pro-
blems für die Abfallwirtschaft deutlich.

5. Forschungsbedarf
PFAS haben alle Lebensbereiche erfasst. Die wissen-
schaftlichen Erkenntnisse haben mit dem Tempo der
Verbreitung und Vermarktung nicht Schritt gehalten.
Glaubte man vor 10 Jahren noch, das Problem mit der
Regulierung von PFOA und PFOS weitgehend in den
Griff zu bekommen, ist inzwischen sehr deutlich
geworden, dass dringender Forschungsbedarf auf vie-
len Gebieten besteht, z. B. zu(r)

• Anreicherung von PFAS in Nutzpflanzen,
• Toxikologie kurzkettiger PFAS und der fluorierten

Oxocarbonsäuren,
• PFAS-freien Alternativverfahren und -produkten,
• Abfallbehandlungstechnologien,
• Sanierungstechnologien.

Die Untersuchung dieser Aspekte ist ohne eine Wei-
terentwicklung und Validierung der Analytik von PFAS
und deren Abbauprodukten (einschließlich der Probe-
nahmeverfahren) nicht zu leisten. Die Vielzahl von
PFAS und die niedrigen Konzentrationen, für die die
Analytik validiert sein muss, erfordern bei der Analytik
der Abluft thermischer Anlagen (z. B. Abfallverbren-
nung) die Auswahl repräsentativer Leitsubstanzen. 

Die Dimension der PFAS-Problematik wird auch daran
deutlich, dass der 5. Bodenschutzbericht der Bundes-
regierung (BMU 2021b) organische Fluorverbindungen
als Schwerpunktthema herausstellt. Die hier aufge-
zeigten Vorhaben im Rahmen der Ressortforschung
des BMU sind richtige Ansätze, reichen aber bei wei-
tem nicht aus, die anstehenden Fragestellungen zu
lösen. Das Bundesministerium für Bildung und For-
schung (BMBF) ist daher gefordert, ein Verbundfor-
schungsvorhaben mit einer finanziellen Ausstattung
von mindestens 100 Mio. Euro zu initiieren, das in
Anlehnung an KORA23 in mehreren Themenverbünden
für einen Zeitraum von mindestens 6 Jahren For-
schungsaktivitäten bündelt. Auch die EU-Kommission
sollte angesichts der Herausforderungen eines weit-
gehenden Ausstiegs aus der Fluorchemie dies zu einem
Forschungsschwerpunkt machen.

Es ist eine prioritäre Aufgabe für alle Beteiligten, die
Probleme mit diesen „ewigen Chemikalien“ in den Griff
zu bekommen und zu lösen.

23 siehe http://www.natural-
attenuation.de/
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1. Analytik von PFAS-Einzelsubstanzen
Seit mehr als 10 Jahren ist die empfindliche quanti-
tative Bestimmung von einzelnen perfluorierten Car-
bon- und Sulfonsäuren mit vier und mehr Kohlenstoff-
atomen in wässrigen und festen Umweltproben,
Lebensmitteln und Humanproben gut etabliert.
Zunächst werden die Substanzen aus der Probe durch
eine Extraktion mit Methanol angereichert. Die ana-
lytische Bestimmung erfolgt durch Kopplung der
Hochleistungs-Flüssigkeitschromatographie mit der
Tandem-Massenspektrometrie (LC-MS/MS). Da die
meisten perfluorierten Carbon- und Sulfonsäuren als
isotopenmarkierte Referenzsubstanzen erhältlich sind,
ist durch Zugabe dieser Standardsubstanzen vor der
Extraktion die Bestimmung auch niedriger Konzentra-
tionen sicher und genau.≥≥

Für wässrige Proben wird pro Einzelsubstanz eine ana-
lytische Bestimmungsgrenze (= Quantifizierungs -
grenze) von < 1 ng/L bis 10 ng/L in der Routine
erreicht. Die DIN 38407-42:2011-03 beschreibt die
Analytik von 7 Perfluoralkylcarbonsäuren und
3 Perfluor alkylsulfonsäuren mit einer Bestimmungs-
grenze von je 10 ng/L. Verschiedene Labore haben die
Methode um langkettige perfluorierte Carbonsäuren
mit 11 – 14 C-Atomen, fluorierte Oxocarbonsäuren
(PFOA-Ersatzstoffe DONA24 und HFPO-DA25), poly-
fluorierte Sulfonsäuren (z. B. H4PFOS) und z. T. weitere
PFAS erfolgreich erweitert. So umfasst die 2019
erschienene ISO-Norm 21675 zwar 30 Einzelsubstan-
zen und niedrige Bestimmungsgrenzen (≥ 0,2 ng/L),
deckt aber noch nicht alle 20 perfluorierten Carbon-
und Sulfonsäuren (jeweils mit 4 bis 13 C-Atomen) ab,
für die in der neuen EU-Trinkwasserrichtlinie ein Sum-
mengrenzwert von 100 ng/L festgelegt ist. Zudem sind
nationale Verschärfungen dieses Grenzwertes möglich.
Es bedarf eines Abgleichs mit dem TWI-Wert der EFSA
(4,4 ng/kg KG für die Summe von PFHxS, PFOS, PFOA
und PFNA). Deshalb muss für die Analytik der 20 PFAS
der EU-Trinkwasserrichtlinie eine Bestimmungsgrenze
von 1 ng/L pro Einzelsubstanz26 in der Routine erreicht
werden. Die im November 2020 beschlossene Nor-
mung auf europäischer Ebene muss zügig erfolgen.
Die Analytik von 7 Perfluoralkylcarbon- und 3 Perfluor -
alkylsulfonsäuren in Boden, Kompost und Schlämmen

ist in der DIN 38414-14:2011-08 mit Bestimmungs-
grenzen von je 10 μg/kg Trockenmasse (TM) beschrie-
ben. In der Praxis ist die Methode ähnlich wie bei der
Wasseranalytik bereits um die Bestimmung weiterer
PFAS erweitert worden (s. oben), allerdings noch nicht
normiert. Zudem ist eine Bestimmungsgrenze von
10 μg/kg deutlich zu hoch, um PFAS-Hintergrund -
belastungen von Böden erfassen zu können. Bereits
ab einer Konzentration von 2 – 4 μg/kg TM für die
Summe von PFOA und PFOS muss man von einer
(Vor-)Belastung der Böden ausgehen (Humer M. &
Scheffknecht C. 2021). Einzelne Labore erreichen
bereits eine Bestimmungsgrenze von 0,5 bis 1 μg/kg
TM pro Einzel substanz. Hier besteht dringender
Entwicklungs- und Normierungsbedarf.

Die Analytik von Perfluoralkylcarbon- und Perfluoral-
kylsulfonsäuren in Lebensmitteln ist derzeit in der Rou-
tine mit einer Bestimmungsgrenze von 1 μg/kg pro
Einzelsubstanz möglich. Nachdem die EFSA im Sep-
tember 2020 die tolerierbare wöchentliche Aufnahme
(TWI-Wert) für vier verbreitete PFAS drastisch herab-
gesetzt hat, besteht nun die Notwendigkeit, deutlich
niedrigere analytische Bestimmungsgrenzen zu
erreichen.

Die Bestimmung von PFAS in Luft ist bisher auf dem
Stand von Forschungsprojekten; PFAS-Monitoring -
programme für Luft gibt es praktisch nicht. Folglich
existieren große Kenntnislücken zur Verflüchtigung
von PFAS und ihrer atmosphärischen Ausbreitung. Der
entscheidende Entwicklungs- und Normierungsbe-
darf besteht in der Probenahme und der Anreiche-
rung für die instrumentell-analytische Bestimmung.
Für die semi- und schwerflüchtigen perfluorierten Car-
bon- und Sulfonsäuren mit ≥ 4 C-Atomen sowie DONA
scheint eine Luftprobenahme, wie sie u. a. für chlorierte
Dioxine, PCB und andere persistente organische
Schadstoffe genormt ist, grundsätzlich geeignet zu
sein (Ulman M. et al. 2013). 

Zum Vorkommen von PFAS in Abgas und Abluft von
Verbrennungs- und Industrieanlagen und somit zur
Freisetzung in die Atmosphäre gibt es so gut wie keine
Untersuchungen. Geeignete Probenahmemethoden –

24 DONA: Perfluor-4,8-dioxa-3H-
nonansäure

25 HFPO-DA (GenX): Perfluor-2-
propoxy-propansäure

26 Der Grenzwert von 100 ng/L 
für die Summe von 20 PFAS
entspricht einem Grenzwert 
von 5 ng/L pro Einzelsubstanz.
Als Faustregel gilt, dass die
Bestimmungsgrenze eines
analytischen Verfahrens zur
Grenzwertüberwachung
mindestens um den Faktor 5
niedriger liegen muss als der
Grenzwert.

Annex A: Analytik von per- und
polyfluorierten Alkylsubstanzen (PFAS)
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selbst für die „klassischen“ PFAS wie perfluorierte
 Carbon- und Sulfonsäuren mit 4 bis 10 C-Atomen –
sind bisher nicht etabliert. Aus einzelnen in Deutsch-
land durchgeführten, nicht publizierten Emissions -
messungen ergeben sich Hinweise, dass bei der
 Probenahme die vollständige Erfassung der PFAS aus
Abgas und Abluft die wohl größte Herausforderung
darstellt. Auch die Erzielung von entsprechend nied-
rigen Bestimmungsgrenzen ist – ebenso wie bei Luft-
messungen – wesentlich. Bei thermischen Anlagen
können zudem Bruchstücke der PFAS auftreten, wofür
die Auswahl von Leitsubstanzen sinnvoll sein könnte.
Hier besteht umfassender und dringender Entwick-
lungs- und Normierungsbedarf, zumal Anlagen aus
zahlreichen Branchen als potenzielle PFAS-Emittenten
in Frage kommen.

Grundlegende Entwicklungs- und Normierungs -
arbeiten für die Analytik von PFAS-Einzelsubstanzen
in Produkten und Abfällen sind auch zur Probenauf-
arbeitung, insbesondere der Extraktion, notwendig.

1.1 Non-Target-Analytik
Seit rund 10 Jahren sind Massenspektrometer mit einer
sehr hohen Massenauflösung und Massengenauigkeit
verfügbar (HRMS, high resolution mass spectrometry).
Dadurch lässt sich die exakte Masse der Molekül- und
Fragmentionen von einer in der Probe enthaltenen
Substanz und daraus letztlich die Summenformel der
(unbekannten) Verbindung bestimmen. Auf dieser Basis
ist unter Verwendung von nutzerspezifischen oder
externen massenspektrometrischen Datenbanken die
Identifizierung von in der Probe enthaltenen unbe-
kannten Substanzen grundsätzlich möglich.

Durch Kopplung der Hochleistungsflüssigkeitschroma-
tographie mit einem hochauflösenden Massenspek-
trometer (LC-HRMS) lässt sich diese Non-Target-
 Analytik besonders gut auf wässrige Proben anwenden,
da diese ohne einen vorherigen Extraktionsschritt
direkt injiziert werden können. Dadurch ist die Bestim-
mung einer großen Zahl an Verbindungen unterschied-
licher Stoffgruppen möglich, sofern die Substanzen

unter den angewandten chromatographischen und
massenspektrometrischen Bedingungen analytisch
erfassbar sind. Auch unbekannte fluorhaltige Verbin-
dungen können grundsätzlich mit der Non-Target-
Analytik detektiert werden.

Da ein vorheriger Anreicherungsschritt allerdings zahl-
reiche Stoffgruppen nicht oder unvollständig erfassen
würde, resultieren durch die erforderliche direkte
 Messung der Wasserproben höhere Bestimmungs -
grenzen als bei der spezifischen PFAS-Einzelstoff -
analytik. Die Non-Target-Analytik ist deshalb zum
PFAS-Monitoring von Gewässern in der Regel derzeit
noch zu unempfindlich. Ein wichtiges Anwendungs-
potenzial könnte jedoch in der Untersuchung von
Abwasserproben liegen, da hierfür die Bestimmungs-
grenzen ausreichen würden.

Die Wasserchemische Gesellschaft in der Gesellschaft
Deutscher Chemiker hat in einem Leitfaden grund -
legende Qualitätskriterien für die Anwendung der
Non-Target-Analytik mittels LC-HRMS in der Wasser-
analytik festgelegt (Schulz W. et al. 2019), die auch
bei der Identifizierung unbekannter PFAS einzuhalten
sind. Eine sichere und eindeutige Identifizierung einer
unbekannten Substanz mit der Non-Target-Analytik
ist letztlich nur möglich, wenn die vermutete Verbin-
dung als Referenzsubstanz für eine Bestätigungsmes-
sung zur Verfügung steht (Hollender J. et al. 2019).

2. Bestimmung von Summenparametern
2.1 Adsorbierbares organisch gebundenes Fluor
(AOF)
Bei diesem Summenparameter für wässrige Proben
werden die in der Probe enthaltenen PFAS zunächst
an Aktivkohle adsorbiert. Diese wird anschließend ver-
brannt und das dabei gebildete anorganische Fluorid
mittels Ionenchromatographie quantitativ bestimmt
(combustion ion chromatography, CIC) und damit indi-
rekt die Summe der in der Probe enthaltenen fluorier-
ten organischen Verbindungen. Die analytische
Bestimmungsgrenze liegt bei derzeit 2 µg/L (von Aber-
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cron E. et al. 2019), was für die Überwachung von
(Industrie-) Abwasser ausreichend niedrig ist. Für die
Überwachung des Grenzwertes von 0,5 µg/L für die
PFAS-Summe in der neuen EU-Trinkwasser-Richtlinie
ist die AOF-Methode jedoch zu unempfindlich.

Da insbesondere kurzkettige PFAS nicht gut an Aktiv-
kohle adsorbieren, kann der AOF je nach Art und
Zusammensetzung der fluorierten Substanzen den
wahren PFAS-Gesamtgehalt in einer Probe mehr oder
weniger unterschätzen. Andererseits erfasst der AOF
auch fluorhaltige Verbindungen, die nicht zu den PFAS
zählen, wie einige fluorierte Pharmaka und Pflanzen-
schutzmittel sowie deren Metabolite, sodass in Ein-
zelfällen vor allem im niedrigen Konzentrationsbereich
bis ca. 10 μg/L der PFAS-Gehalt auch überschätzt wer-
den kann. Dies scheint nach einer ersten Pilotstudie
teilweise in Oberflächenwasser aufzutreten (von Aber-
cron E. et al. 2019). Ein Normentwurf für die AOF-
Bestimmung in wässrigen Proben liegt vor (DIN
38409-59). Der notwendige Validierungsringversuch
ist 2021 durchgeführt worden, sodass die Norm in
2022 erscheinen könnte.

Sofern PFAS aus Lebensmittelverpackungen extrahiert
und in eine wässrige Lösung überführt werden können,
wäre der AOF auch für die Untersuchung solcher
Materialien einsetzbar.

2.2 Extrahierbares organisch gebundenes Fluor
(EOF)
Bei diesem Summenparameter für Feststoffproben
werden die in der Probe enthaltenen PFAS zunächst
extrahiert (siehe Hinweis in Abschnitt 3) und anschlie-
ßend ähnlich wie beim AOF-Verfahren verbrannt und
das gebildete Fluorid mit Ionenchromatographie quan-
titativ bestimmt. Die DIN 38414-17 zur EOX-Bestim-
mung (Summe halogenorganischer Verbindungen die
Chlor, Brom oder Iod enthalten) schließt fluororgani-
sche Verbindungen nicht mit ein. Für die EOF-Bestim-
mung gibt es noch keine Normungsaktivität.

2.3 TOP-Assay (total oxidizabel precursor)
Der TOP-Assay ist für wässrige Proben, Feststoffproben
und Bodeneluate geeignet. Dabei werden die enthal-
tenen polyfluorierten Vorläuferverbindungen durch
Zugabe eines starken Oxidationsmittels (z. B. Peroxo-
disulfat)) zum Extrakt (siehe Hinweis in Abschnitt 3)
oder bereits zur Originalprobe zu entsprechenden
Perfluor alkylcarbonsäuren und Perfluoralkylsulfon -
säuren oxidiert, die dann mit der etablierten Einzel-
stoffanalytik (s. oben) bestimmt werden. Demzufolge
sind die Bestimmungsgrenzen deutlich niedriger als
bei AOF und EOF.

Der TOP-Assay ist zunächst durch das mit der ange-
wandten Analysenmethode erfasste Spektrum der
perfluorierten Oxidationsprodukte limitiert. Zudem
werden einige Vorläufersubstanzen nur unvollständig
oder gar nicht oxidiert. Beispielsweise werden per-
fluorierte Oxocarbonsäuren wie HFPO-DA und Fluor-
polymere nicht erfasst. Eine ausführliche Beschrei-
bung dieser Problematik findet sich bei Zhang et al.
(2019) und Held (2020). Zudem können mit der Oxi-
dation aus verschiedenen polyfluorierten Substanzen
die Transformationsprodukte Trifluoressigsäure
und/oder Perfluor propansäure entstehen, die jedoch
in der Standardanalytik der Perfluorcarbonsäuren
nicht erfasst werden. Dazu ist zum einen eine Modi-
fikation des TOP-Assay erforderlich und eine zusätz-
liche Analytik dieser beiden kurzkettigen Säuren mit
Ionenchromatographie (Janda J. et al. 2019; Held T.
2020).

Für wässrige Bodeneluate soll der TOP-Assay genormt
werden. Dazu gibt es aktuell auf nationaler Ebene und
in einzelnen Bundesländern Aktivitäten. Ein Norment-
wurf ist für 2022 geplant.

2.4 TOF-Assay (total organic fluorine)
Bei diesem Summenparameter für Feststoffproben
wird nach DIN 51723:2002-06 die gesamte Probe ver-
brannt. Aus den darin enthaltenen fluorierten organi-
schen Verbindungen einschließlich Fluorpolymeren und
Polymeren mit fluorierten Seitenketten wird Fluorwas-
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serstoff gebildet, der in einer wässrigen Pufferlösung
aufgefangen und als anorganisches Fluorid mittels
Ionenchromatographie nach DIN EN ISO 10304-
1:2009-07 quantitativ bestimmt wird. Die dadurch
ermittelte Summe der in der Probe enthaltenen PFAS
umfasst neben den kleinen Molekülen auch fluorierte
Polymere (im Gegensatz zum AOF für Wasserproben).
Der Anteil der Fluorpolymere am TOF-Wert lässt sich
jedoch nicht bestimmen.

Der TOF-Assay ist gut zur Untersuchung von Materia-
lien und Produkten wie Lebensmittelverpackungen
geeignet, aber wegen seiner recht hohen Bestim-
mungsgrenze von 1 mg/kg (Straková J. et al. 2021) in
der Regel nicht für Umweltproben. Eine Normierung
ist noch notwendig. Der TOF-Assay ist grundsätzlich
auch zur Untersuchung fester Abfälle anwendbar.

2.5 Biologischer Wirktest
Seit 2009 ist bekannt, dass viele PFAS wie PFOA potent
an Transthyretin (TTR), dem Transportprotein für das
Schilddrüsenhormon Thyroxin (T4) binden (Weiss J. M.
et al. 2009). Dies kann eine Verringerung des Schild-
drüsenhormonspiegels in Mensch und Tier bewirken.
Die Bindung von Chemikalien an Transthyretin und die
daraus resultierende Verdrängung des T4 kann mit dem
TTR-TRß-CALUX®-Bioassay gemessen werden, der zwei
Biotests miteinander verbindet und auch auf Extrakte
von (Umwelt)proben angewandt werden kann (Beh-
nisch P. A. et al. 2021). Hierbei wird der vorgereinigte
Extrakt zunächst mit TTR und T4 versetzt und inkubiert.
Danach wird das TTR-gebundene T4 abgetrennt und
zu einer Kultur der menschlichen U2OS Krebszelllinie
gegeben. In diesen gentechnisch veränderten Zellen
ist das Gen der Firefly Luciferase an die sog. Thyroid
Responsive Elements (TREs) gekoppelt. Auf diese Weise
erhält man ein Reportergen für die Anwesenheit von
T4 und anderen Substanzen welche die TREs aktivieren.
Wenn die Zellen mit T4 inkubiert werden, bilden sie
nicht nur Proteine, deren Genexpression unter norma-
len Umständen mit TREs assoziiert ist, sondern auch
das Enzym Luciferase. Nach Zugabe von Luminol, dem
Substrat für die Luciferase, und Inkubation der Zellen

wird die Lichtemission des lumineszierenden Produkts
gemessen. Die Lichtintensität ist umso stärker, je höher
die T4-Konzentration im Zellkulturmedium ist. Wenn
nun bei der Inkubation mit TTR im Probenextrakt Sub-
stanzen enthalten sind, die ebenfalls an TTR binden
und in Konkurrenz zur Bindung von T4 treten, wird die
Menge von TTR-gebundenem T4 verringert, entspre-
chend den Konzentrationen und Wirkungspotenzen
der TTR-bindenden Substanzen. Die Lichtintensität fällt
entsprechend schwächer aus.

Solche Biotests haben gegenüber der chemischen Ein-
zelstoffanalytik den Vorteil, dass eine definierte bio-
logische Wirkung gemessen wird, die von der Gesamt-
heit aller in einer Probe vorhandenen Stoffe ausgelöst
wird, die – unabhängig von ihrer Struktur und chemi-
schen Analysierbarkeit – zur Bindung an das bestimm-
te Protein in der Lage sind. Bei zusätzlicher instrumen-
teller Analytik der Probe auf Verbindungen, die
bekanntermaßen diese Wirkung auslösen, kann unter
Berücksichtigung der jeweiligen Wirkungspotenz jeder
Substanz eine Wirkungsäquivalent-Konzentration
berechnet werden. Falls das Wirkungsäquivalent im
Biotest deutlich höher ist als der aus dem Ergebnis der
chemischen Analytik ermittelte Wert, weist dies auf
das Vorkommen unbekannter Substanzen hin, die mit
dem angewandten Verfahren der Einzelstoffanalytik
nicht erfasst worden sind.

Da die Wirkung von PFAS auf die Schilddrüsenfunktion
ein für den Menschen empfindlicher Endpunkt ist, kön-
nen dieser und ggf. weitere Biotests als relevante Sum-
menparameter eine sinnvolle Ergänzung zur instru-
mentellen Analytik von PFAS-Einzelsubstanzen bieten.

3. Vollständigkeit der Extraktion von PFAS
In der PFAS-Analytik von Boden und anderen festen
(Umwelt)proben erfolgt die Extraktion stets mit
Methanol, unabhängig davon, ob sich eine Einzelstoff-
analytik oder eine Bestimmung des Summenparame-
ters EOF oder TOP anschließt. Die Methanolextraktion
liefert für anionische PFAS (Carbon- und Sulfonsäuren)
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und – soweit bekannt – auch für neutrale PFAS (z. B.
Fluortelomeralkohole) gute Wiederfindungen. Aller-
dings werden kationische und zwitterionische PFAS
auf diese Weise nicht vollständig aus der Feststoff-
probe extrahiert (Held T. 2020). Fluorpolymere werden
nicht erfasst. Die mit einem konventionellen Metha-
nolextrakt durchgeführte Bestimmung eines PFAS-
Summenparameters kann also systematische Minder-
befunde liefern. Für eine vollständige Erfassung aller
PFAS-Verbindungen aus Böden haben Nickerson A. et
al. (2020) eine optimierte sequenzielle Extraktion mit
basischem Methanol gefolgt von einer sauren Extrak-
tion vorgeschlagen.

Die optimierte Extraktion von PFAS aus Feststoff-
proben muss Eingang in die Normierung des TOP-
Assay und der EOF-Bestimmung finden.
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Manifest für ein dringendes Verbot der 

„ewigen Chemikalien“ PFAS 

 

Es gibt klare und eindeutige Beweise für eine globale Kontamination von Umwelt, 
Menschen und Tieren durch PFAS – die bislang langlebigsten von Menschen hergestellten 
Chemikalien. PFAS bedeuten aufgrund ihrer extremen Langlebigkeit und den 
wissenschaftlich belegten schädlichen Auswirkungen von PFAS-Belastungen auf die 
Tierwelt und die Gesundheit von Menschen, ein inakzeptables Risiko1 für heutige und 
künftige Generationen. Es gibt tausende verschiedene PFAS. Es ist jedoch in hohem Maße 
besorgniserregend, dass derzeit nur wenige davon durch gesetzliche Vorschriften auf globaler 
Ebene geregelt werden, obwohl zahlreiche sicherere Alternativen einsatzbereit und verfügbar sind. 

Wir, die unterzeichnenden europäischen Organisationen der Zivilgesellschaft, 
fordern die EU-Mitgliedstaaten und die Kommission nachdrücklich auf, alle PFAS in 
Konsumgütern bis 2025 zu verbieten und bis 2030 ein vollständiges Verbot zu 
implementieren. 

Was sind PFAS? 

PFAS, per- und polyfluorierte Alkylsubstanzen, sind gemäß der Definitionen der OECD von 2018 
eine große Familie von über 4.700 von Menschen hergestellten Chemikalien2,3. Seit ihrer 
Einführung in den späten 1940er Jahren wurden PFAS in einer immer breiteren Palette von 
Konsumgütern und Industrieanwendungen eingesetzt, von Lebensmittelverpackungen und 
Bekleidung bis hin zu Elektronik, Luftfahrt und Schaumlöschmitteln. Sie kommen aufgrund ihrer 
durch eine Kohlenstoff-Fluor-Bindung bedingten fett- und wasserabweisenden Fähigkeiten sowie 
ihrer hohen Stabilität und Hitzeresistenz zur Anwendung. Diese Bindung – die stärkste Bindung in 



 

 2 

der organischen Chemie – ist jedoch auch für ihre extreme Persistenz (Langlebigkeit) in der 
Umwelt verantwortlich und verleiht ihnen das Label „Forever Chemicals“ („ewige Chemikalien“).  

Warum PFAS verboten werden müssen 

● Fakt 1: Die weit verbreitete Verwendung von PFAS hat ein unumkehrbares toxisches 
Vermächtnis einer globalen Kontamination geschaffen. 

● Fakt 2: Die Verschmutzung durch PFAS betrifft bereits Gemeinden innerhalb und 
außerhalb Europas.  

● Fakt 3: PFAS sammeln sich in unseren Körpern und denen unserer Kinder an. 
● Fakt 4: PFAS ausgesetzt zu sein stellt eine unmittelbare Bedrohung für die 

menschliche Gesundheit dar. 
● Fakt 5: Die Verschmutzung durch PFAS verstärkt die Biodiversitätskrise. 
● Fakt 6: PFAS-Verschmutzung gefährdet unser Trinkwasser dar. 
● Fakt 7: PFAS in Produkten sind ein Hindernis für die Kreislaufwirtschaft und ein 

noch ungelöstes Abfallproblem. 
● Fakt 8: PFAS-freie Lösungen gibt es bereits, dennoch werden viele Konsumgüter 

weiterhin unnötig mit PFAS versetzt. 
● Fakt 9: Alle PFAS müssen als eine Chemikalien-Gruppe beschränkt werden, um 

heutige und zukünftige Generationen zu schützen. 

Die Ziele der EU 

Der Zugang zu einer sauberen, gesunden und nachhaltigen Umwelt ist ein Menschenrecht4 

und es ist die Hauptaufgabe jedes Staates, seine Bevölkerung vor Schadstoffbelastungen und 
anderen giftigen Stoffen durch vorbeugende Maßnahmen zu schützen5.  

Im Jahr 2019 forderte der Rat der Europäischen Union die EU Kommission auf, einen Aktionsplan 
zur Beseitigung aller nicht essentiellen Verwendungen von PFAS auszuarbeiten. Dies wurde im 
Rahmen des Europäischen Green Deals in die Chemikalienstrategie für Nachhaltigkeit 
aufgenommen. Jetzt ist es an der Zeit, die Verpflichtungen der Chemikalienstrategie für 
Nachhaltigkeit zu erfüllen und dem Rest der Welt zu zeigen, dass der Ausstieg aus der 
Nutzung von PFAS möglich ist.  

Die chemische Verschmutzung hat die Belastungsgrenze für die Sicherheit die Menschheit 
überschritten. Wissenschaftler*innen drängen auf sofortige Maßnahmen, um die Produktion und 
Freisetzung neuartiger Substanzen6, wie von Menschen hergestellte Chemikalien und Kunststoffe, 
zu reduzieren. Daher ist es von entscheidender Bedeutung, dass die EU-Mitgliedstaaten und 
die Kommission die Maßnahmen zur Bewältigung des wachsenden und anhaltenden 
Problems der PFAS-Verschmutzung nicht hinausschieben. Jeder Tag der Verzögerung führt 
dazu, dass mehr PFAS freigesetzt werden und sich irreversibel in der Umwelt ansammeln, was die 
Gesundheit der Menschen schädigt und sich negativ auf die biologische Vielfalt auswirkt. 

Die Krise der PFAS-Verschmutzung muss als Notsituation behandelt werden. Dies 
lässt keinen Raum für halbherzige Maßnahmen. 

Aufruf zum Handeln 
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Als europäische Organisationen der Zivilgesellschaft, die das öffentliche Interesse im Bereich 
Gesundheit und Umwelt vertreten, haben wir folgende Forderungen: 

Stoppen Sie die weitere Schadstoffbelastung durch PFAS: 

1. Wir fordern einen Ausstrieg aus der Verwendung von PFAS in Konsumgütern (z. B. 
Lebensmittelverpackungen, Kosmetika, Kleidung) in der EU bis 2025. 

2. Wir fordern die vollständige Einstellung der gesamten Produktion und Verwendung 
von PFAS in der EU bis 2030. 

  
Dies lässt sich durch die Beschränkung der gesamten Stoff-Gruppe der PFAS im Rahmen der 
Europäischen Chemikalienverordnung REACH erreichen. Wir unterstützen die Ausarbeitung eines 
starken und wirksamen Beschränkungsvorschlages, welcher derzeit von Dänemark, Deutschland, 
Norwegen, Schweden und den Niederlanden vorbereitet wird. 

Bewältigung der bestehenden Umweltbelastung durch PFAS: 

3. Wir fordern die EU-Regierungen nachdrücklich auf, einen raschen und effizienten 
Plan für die Dekontaminierung von Böden und Trinkwasser der betroffenen 
Gemeinden zu entwickeln und ausreichende Fördermittel für solche 
Sanierungsprojekte bereitzustellen. 

Das Verursacherprinzip muss konsequent angewandt werden, insbesondere um zu gewährleisten, 
dass die Kostenlast von den Verursachern, einschließlich der Hersteller, und nicht von den 
Steuerzahlern getragen wird. 

Lesen Sie unsere vollständige Liste der Forderungen. 

 

Unterzeichnende Organisationen 

80 Organisationen haben das Manifest unterzeichnet, die ganze Liste sehen Sie am Ende 
des Dokuments - Falls Ihre Organisation das Manifest gerne mitzeichnen würde, dann schicken 
Sie bitte eine E-Mail an: sign@banpfasmanifesto.org  

    

 

… und 74 weitere 
Organisationen. 

mailto:sign@banpfasmanifesto.org
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PFAS-Fakten 

1. Die weit verbreitete Verwendung von PFAS hat ein unumkehrbares 
toxisches Vermächtnis einer globalen Kontamination geschaffen 

Obwohl PFAS erst im letzten Jahrhundert erschaffen und seit fast 80 Jahren kommerziell genutzt 
werden, hat die extreme Persistenz, Mobilität und weit verbreitete Verwendung von PFAS zu 
einer weltweiten Kontamination von Wasser, Luft, Böden, Tier- und Pflanzenwelt sowie 
menschlichen Bevölkerungsgruppen geführt.  

● PFAS und ihre Vorläufer kommen heute im Regenwasser und in den meisten Gewässern 
vor und reichern sich in Flüssen, Seen und Meeren an7,8. 

● PFAS kontaminieren Böden und Pflanzen und akkumulieren sich entlang der 
Nahrungsketten 9,10. 

● Sie kontaminieren Luft und Staub und erreichen durch weiträumigen atmosphärischen 
Transport selbst die entlegensten Regionen der Welt, von hohen Gebirgen bis zu beiden 
Polen11,12,13.  

● Wissenschaftler innen weisen darauf hin, dass die planetare Grenze für PFAS überschritten 
wurde, da die PFAS-Werte im globalen Umfeld allgegenwärtig über den Richtwerten 
liegen14.  

Da die aktuellen Analysemethoden auf eine kleine Anzahl an PFAS beschränkt sind und noch 
weniger Substanzen aktiv überwacht werden, gibt unser derzeitiges Verständnis von der 
Umweltverschmutzung nur die Spitze des Eisbergs wieder15. Wenn diese weit verbreitete 
Schädigung der natürlichen Ressourcen weiterhin stillschweigend hingenommen wird, 
könnte dies verheerende Folgen für künftige Generationen haben. 
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2. Von der Verschmutzung durch PFAS sind bereits Gemeinden 
innerhalb und außerhalb Europas betroffen 

Die Umweltverschmutzung durch PFAS wirkt sich derzeit auf Gemeinden in ganz Europa und 
außerhalb aus. Es wird geschätzt, dass allein in Europa etwa 100.000 Standorte potenziell PFAS 
freisetzen16. Die Kontaminationsherde befinden sich in der Nähe chemischer Anlagen, die PFAS 
herstellen und/oder verwenden, in der Nähe von Flughäfen und Militärstützpunkten, in denen 
PFAS-haltige Schaumlöschmittel verwendet werden oder wurden und in Gebieten, in denen PFAS-
kontaminierter Schlamm auf landwirtschaftlichen Flächen verteilt wird oder wurde16. Insgesamt 
leben schätzungsweise 12,5 Millionen EuropäerInnen in Gemeinden, deren Trinkwasser mit 
PFAS verschmutzt ist16. Zum Beispiel: 

● Belgien: In den Gebieten Antwerpen und Zwijndrecht sind eine halbe Million Menschen 
einer hohen PFOS-Verschmutzung durch die Aktivitäten des Unternehmens 3M 
ausgesetzt17. Erhöhte PFOS-Spiegel, die gesundheitliche Risiken darstellen, wurden im 
Blut von Anwohnern und in Hühnereiern gefunden, welche im Umkreis von 15 Kilometern 
um die PFAS-Produktionsfabrik ausgebrütet wurden. Die Verschmutzung breitete sich über 
die Landesgrenze hinweg in den Niederlanden aus, wo die Regierung vor dem Verzehr von 
Fisch aus der Westschelde warnt18. 

● Frankreich: Jüngsten Berichten zufolge weist das Trinkwasser der über 200.000 am 
Stadtrand von Lyon lebenden Menschen (im „Chemicals Valley“) PFAS-Werte über dem 
von der EU vorgeschriebenen Grenzwert auf. Diese Werte könnten auf die Emissionen 
zweier Produktionsstätten zurückzuführen sein, die PFAS verwenden - Daikin und 
Arkema19. Auch die Luft, der Boden und das Wasser der Rhône sind von der 
Verschmutzung betroffen.  

● Deutschland: Mehrere Hotspots mit PFAS, welche Verschmutzungen im Boden, 
Grundwasser und Trinkwasser aufweisen, wurden ermittelt20. Ein Beispiel stellt die Stadt 
Düsseldorf mit >600.000 EinwohnerInnen dar, in der zahlreiche Grundwassergebiete mit 
PFAS kontaminiert sind. Die Verschmutzung ist weitgehend auf die Verwendung von 
PFAS-haltige Schaumlöschmittel zurückzuführen. Die Kosten für die Sanierung des Bodens 
am Düsseldorfer Flughafen werden auf bis zu 100 Mio. EUR geschätzt16. 

● Italien: In der Region Venetien waren bis zu 350.000 Menschen über Jahrzehnte 
unwissentlich PFAS kontaminiertem Trinkwasser ausgesetzt, verursacht durch Emissionen 
aus der seit 1964 betriebenen Miteni-Fabrik16 (geschlossen seit 2018). Die 
Blutuntersuchungen von Anwohnern ergaben, dass die PFAS-Werte die nationalen 
Empfehlungen überstiegen. Nach der Entdeckung der Verschmutzung im Jahr 2013 
wurden Aktivkohlefilter in Trinkwasseraufbereitungsanlagen installiert, welche der 
Regierung und den Steuerzahlern der Region 2 Millionen Euro kosteten. Die Kosten für die 
Wartung des Filtersystems werden auf ca. 1 Mio. EUR pro Jahr geschätzt16. 

● Die Niederlande: In Dordrecht, wo sich der größte Produktionsstandort von Chemours in 
Europa befindet, wurde PFOA bis 2012 produziert, bevor es durch GenX, eine weitere 
PFAS-basierte Technologie, ersetzt wurde. Im Jahr 2018 waren schätzungsweise 750.000 
in Städten nahe der Dordrechter Werke lebende Menschen hohen PFOA-
Konzentrationen ausgesetzt16. Chemours musste seine GenX-Emissionen senken und das 
Unternehmen kündigte an, 75 Mio. EUR in die Verringerung der Emissionen zu 
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investieren16. Dies ist jedoch nur ein kleiner Bruchteil der Kosten für die Beseitigung der 
Verschmutzungsaltlasten. 

Die Sanierung von PFAS-kontaminierten Standorten ist außerordentlich kosten- und zeitintensiv. 
Für alle 31 EWR-Mitgliedstaaten und die Schweiz wurden die Kosten für Umweltsanierungen 
ab 2019 auf 821 Millionen EUR bis 170 Milliarden EUR geschätzt, wobei sich die genauesten 
Schätzungen auf 10 bis 20 Milliarden EUR belaufen16.  

Die Verschmutzung durch PFAS stellt eine enorme finanzielle Belastung für die 
Gesellschaft und eine Bedrohung für die Umwelt und die Gesundheit künftiger 
Generationen dar. 

 

3. PFAS sammeln sich in unseren Körpern und denen unserer Kinder an 

Viele der bereits untersuchten PFAS erwiesen sich als gesundheitsschädlich für den Menschen, 
wobei sich einige davon in unseren Körpern ansammeln und fortbestehen. Menschen in ganz 
Europa sind diesen „ewigen Chemikalien“ durch den Verzehr von Lebensmitteln und Wasser sowie 
durch Konsumgüter und Materialien in unseren Häusern und am Arbeitsplatz ausgesetzt. PFAS 
sammeln sich in menschlichen Körperflüssigkeiten an und wurden im Blut, Urin, in der Plazenta, 
Nabelschnur und Muttermilch gefunden21,22. Heutzutage werden Kinder mit PFAS-
Vorbelastungen geboren23, 24, was die Gesundheitsperspektiven zukünftiger Generationen 
gefährdet. 

Human-Biomonitoring-Studien liefern eindeutige Beweise dafür, dass sich PFAS auch im 
Blutserum von Bevölkerungsgruppen weltweit ansammeln, wobei die jeweilige Belastung mit dem 
Berufsrisiko und der Alterskohorte zusammenhängt10. Die Ernährung, insbesondere der Verzehr 
von Fisch, Obst, Fleisch und Eiern, gilt als Hauptursache einer Exposition mit PFAS für die 
meisten Bevölkerungsgruppen in der EU10. Die Aufnahme bei Kindern ist fast doppelt so hoch 
wie bei Erwachsenen10: Durch eine pränatale Exposition werden Babys bereits mit PFAS in 
ihren Körpern geboren, erhalten PFAS-kontaminierte Muttermilch oder 
Muttermilchersatz25,10 und nehmen signifikante Mengen von PFAS über kontaminierten 
Hausstaub auf10. Zum Beispiel: 

● Eine EU-weite, 2005 durchgeführte Familien-Biomonitoring-Studie fand PFOA und/oder 
PFOS im Blut aller teilnehmenden Kinder26.  

● Eine Studie von Santé Publique France aus dem Jahr 2017 fand PFAS im Serum aller 
französischen Schwangeren aus einer Kohorte von 2011. PFOS, PFOA, PFHxS, PFNA und 
PFDA waren die am häufigsten nachgewiesenen Chemikalien mit den höchsten 
Konzentrationen27. 

● Eine deutsche 2014 und 2017 durchgeführte Umweltstudie ergab, dass trotz globalen, 
gemäß der Stockholmer Konvention für PFOS im Jahr 2009 vorgeschriebenen 
Beschränkungen, sowohl PFOS als auch PFOA bei Kindern und Jugendlichen (100 % bzw. 
86 %)28 weit verbreitet sind. 

● Im Jahr 2020 bewertete die Europäische Behörde für Lebensmittelsicherheit (EFSA) die 
Evidenz zu den gesundheitlichen Auswirkungen von PFOA und PFOS neu und 
schlussfolgerte, dass Teile der europäischen Bevölkerung aufgrund der weit verbreiteten 
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Kontamination von Lebensmitteln und Trinkwasser die neuen tolerierbaren wöchentlichen 
Aufnahmemengen überschreiten werden10.  

● Der Bericht der EFSA aus dem Jahr 2020 kam außerdem zu dem Schluss, dass 
Kleinkinder und Kinder aufgrund der Exposition während der Schwangerschaft und Stillzeit 
am stärksten gefährdet sind10. 

● Im Jahr 2021 erklärte das Nationale Institut für öffentliche Gesundheit und Umwelt, dass die 
niederländische Bevölkerung zu hohen Konzentrationen an PFAS über Nahrung und 
Trinkwasser ausgesetzt ist29. 

● Im Jahr 2022 gab die Europäische Initiative zur Überwachung des menschlichen 
Biosystems HBM4EU Ergebnisse bekannt, wonach mehr als 14 % der untersuchten 
europäischen Teenager PFAS-Werte über den gesundheitsbezogenen Leitlinien der EFSA 
lin ihren Körpern aufwiesen30. 

Während die PFOS- und PFOA-Werte aufgrund strenger Beschränkungen allmählich sinken, 
nehmen neue PFAS-Stoffe gleichzeitig zu und ersetzten diese rasch10. Dies macht die 
erreichten Anstrengungen einer Teilregulierung zunichte und gibt einen beunruhigenden 
Einblick in die Probleme, welche künftigen Generationen bevorstehen.  
 

 
 
4. PFAS ausgesetzt zu sein stellt eine unmittelbare Bedrohung für die 
menschliche Gesundheit dar. 

Die Exposition gegenüber den am häufigsten untersuchten PFAS wurde mit einer Reihe von 
gesundheitsschädlichen Auswirkungen in Verbindung gebracht31, einschließlich 
Schilddrüsenerkrankungen, Leberschäden, verringertem Geburtsgewicht, Fettleibigkeit, Diabetes, 
hohem Cholesterinspiegel, einer verringerten Reaktion auf Routineimpfungen sowie einem 
erhöhten Risiko für Brust-, Nieren- und Hodenkrebs32,33,34. Es gibt auch immer mehr Hinweise auf 
Beeinträchtigungen der Fruchtbarkeit sowie auf Entwicklungs- und Verhaltensprobleme35. Nach 
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wie vor, fehlen jedoch ausreichende toxikologische Daten, um die Gefahren beurteilen zu können, 
die von der überwiegenden Mehrheit der PFAS ausgehen.  

Die Gesundheitsrisiken werden weiter verschärft, wenn die Exposition besonders gefährdete 
Gruppen betrifft. Es sind unsere Kinder, schwangere Frauen und die sich entwickelnden Föten der 
nächsten Generationen, die den Preis für die heutige Untätigkeit zahlen werden36. 

Besorgniserregend ist auch, dass mit fortschreitender wissenschaftlicher Erkenntnis immer mehr 
Beweise für die Schäden im Zusammenhang mit der PFAS-Exposition gesammelt werden. Zum 
Beispiel: 

● Im Jahr 2020 senkte die EFSA die empfohlene tolerierbare Aufnahmemenge für PFOA im 
Vergleich zu 2008 um das 2.000-fache10. 

● 2021 reduzierte die US Environmental Protection Agency (EPA) ihre PFOA-Referenzdosis 
im Vergleich zu 2016 um das 13.000-fache37.  

● Ein ähnlicher Trend zeigt sich für GenX (üblicherweise ein PFAS-Ersatz für PFOA), bei 
dem die EPA die Referenzdosis im Jahr 2021 im Vergleich zu 2018 um das 26-fache 
senkte38.  

Während kontinuierliche Bewertungen und Neubewertungen erforderlich und Anpassungen der 
Sicherheitsgrenzwerte unvermeidlich sind, sind die drastischen Korrekturen der Grenzwerte in 
den letzten Jahren ein klarer Beleg dafür, dass die Menschen nicht angemessen geschützt 
sind. Das betrifft insbesondere diejenigen, die schon jetzt mit einer als bedenklich 
eingestuften Exposition leben müssen. Dieser Trend gibt auch Anlass zu ernster Besorgnis 
in Bezug auf die vielen tausend PFAS, zu denen es noch keine toxikologischen Daten gibt. 
 
 
5. Die Verschmutzung durch PFAS verstärkt die Biodiversitätskrise 

Die chemische Verschmutzung wird als eine der wichtigsten, aber unterschätzten Ursachen der 
Biodiversitätskrise angesehen39. Aufgrund der extremen Umweltpersistenz von PFAS und ihrer 
anhaltenden und weit verbreiteten Nutzung in der modernen Gesellschaft stellen PFAS eine 
große und zunehmende Belastung für die Tierwelt dar. Dies wirkt sich sowohl direkt auf das 
Überleben von Populationen als auch auf die Widerstandsfähigkeit gegenüber anderen 
Stressfaktoren wie Klimawandel und Verlust von Lebensräumen aus. 

PFAS sind hochmobil in der Umwelt, Studien zeigten dass sie sich sowohl in lebenden 
Organismen als auch an der Spitze der Nahrungskette akkumulieren. Daher werden PFAS 
mittlerweile bei zahlreichen Arten in der EU nachgewiesen, von Süßwasserfischen40 und 
Landvögeln41 bis hin zu Raubtieren wie Ottern, Seevögeln und Meeressäugetieren 20,42. Jüngste 
Forschungen weisen außerdem auf mögliche Auswirkungen von PFAS auf wichtige Spezies hin, 
darunter Bestäuber, welche Folgewirkungen für die Landwirtschaft und die Lebensmittelproduktion 
haben können. Beispiele: 

● Bei Meeressäugetieren wurde die PFAS-Exposition mit Auswirkungen auf die Immun-, 
Blut-, Leber- und Nierenfunktion bei Tümmlern, die Immunfunktion bei Seeottern und sogar 
mit neurologischen Auswirkungen bei Eisbären in Verbindung gebracht43. 

● Bei Meeresvögeln korrelierten höhere PFAS-Spiegel mit einer Störung des 
Schilddrüsenhormons und insgesamt schlechteren körperlichen Zuständen44. 
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● Bei Fischen bewirkten PFAS eine Störung der Fortpflanzung, der Schilddrüsenaktivität, 
des Stoffwechsels und der Entwicklung45. 

● Es wurde gezeigt, dass die Exposition von Bienenvölkern gegenüber PFOS die Mortalität 
erhöht und die Aktivität von Bienenvölkern beeinflusst, wobei sich PFOS in Bienengeweben 
bioakkumuliert46. 

Die Bedrohung durch persistente Chemikalien ist nicht neu. Jahrzehnte nach der Einführung von 
Verboten bedrohen Altschadstoffe wie PCB nach wie vor die Tierwelt in der EU. Es ist daher von 
entscheidender Bedeutung, dass wir mit hoher Dringlichkeit alle unnötigen Quellen dieser 
persistenten Schadstoffe eindämmen und aus vergangenen Fehlern lernen, Wildtiere und 
die Widerstandsfähigkeit unserer natürlichen Umwelt für künftige Generationen schützen.  
 

 
 
6. PFAS-Verschmutzung gefährdet unser Trinkwasser 

Sauberes Trinkwasser ist für die menschliche Gesundheit essentiell. Der Zugang zu dieser 
natürlichen Ressource ist bereits durch den Klimawandel bedroht und die Verschmutzung durch 
PFAS verstärkt diesen Druck. Die Regierungen müssen jetzt handeln, um die Verschmutzung 
durch PFAS zu beseitigen, bevor wir den Zugang zu saubereren Trinkwasserquellen verlieren. 

● Aufgrund ihrer hohen Mobilität können PFAS problemlos von ihren 
Emissionsquellen in das Trinkwasser gelangen. Schätzungen zufolge sind zwischen 2 
und 17 % der PFAS-Akkumulation in den in Europa lebenden Menschen auf die 
Trinkwasseraufnahme zurückzuführen47. Steigt der PFAS-Gehalt im Wasser weiter an, wird 
dieser Trend weiter zunehmen.  

● PFAS lässt sich nicht ohne weiteres aus dem Trinkwasser entfernen. EurEau, die 
European Federation of National Associations of Water Services, die Wasserdienstleister 
aus 30 Ländern vertritt, weist auf Folgendes hin: „Zwar existieren Technologien zur 

Entfernung der meisten PFAS, sie sind jedoch hauptsächlich aufgrund ihrer technischen 
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Komplexität, Ressourcenintensität (Wasser, Energie, Aufbereitungschemikalien usw.) und 

der Erzeugung von PFAS-haltigen Rückständen nicht nachhaltig. Das Vertrauen in End-of-

pipe-Lösungen stellt ein erhebliches Hindernis auf dem Weg des Wassersektors zur 

Klimaneutralität dar“ 47. 
● Auch wenn eine teilweise Entfernung möglich ist, bleiben immer noch  PFAS-

kontaminierte Abfälle, die von der Wasserwirtschaft entsorgt werden müssen. Derzeit 
wird ein Teil dieses Restmülls (Klärschlamm oder Biosolids) auf dem Land verteilt. 
Kontaminanten wie PFAS werden dann in die Umwelt48 und möglicherweise in die 
Lebensmittelkette übertragen 9,10,49. 
 

 
 
7. PFAS in Produkten sind ein Hindernis für die Kreislaufwirtschaft und 
ein noch ungelöstes Abfallproblem  

Es ist inzwischen allgemein anerkannt, dass der Übergang zu einer sauberen Kreislaufwirtschaft 
Teil der Schaffung einer nachhaltigeren Gesellschaft und der Bewältigung der Klimakrise ist. Um 
dies zu erreichen, müssen wir unseren Umgang mit Chemikalien überdenken und 
verhindern, dass schädliche Chemikalien in aufeinanderfolgenden Produktschleifen weiter 
verteilt  und ansonsten nutzbringend verwertbare Abfallströme kontaminiert werden. Wir 
wissen, dass PFAS als unbeabsichtigte Verunreinigungen bereits eine Reihe von recycelten 
Papier- und Kartonprodukten kontaminieren und die Öffentlichkeit ihnen unnötig ausgesetzt wird. 
Darüber hinaus können PFAS durch die landwirtschaftliche Nutzung von kontaminiertem Kompost 
und Altpapierzellstoff von Lebensmittelpflanzen aufgenommen werden und in die weitere 
Umgebung gelangen. Zum Beispiel: 

● Jüngste Produkttests ergaben eine weit verbreitete PFAS-Kontamination von 
Lebensmittelverpackungen aus Papier und Pappe, die nicht absichtlich mit PFAS 
behandelt wurden50,51,52was auf recycelte Inhaltsstoffe als eine primäre Quelle hindeutet. 
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● In kompostierbare Lebensmittelverpackungen aus geformten Pflanzenfasern wurden 
wiederholt hohe PFAS-Konzentrationen nachgewiesen, die bis zu fünfmal höher sind als 
bei vergleichbaren Papier-und Kartonprodukten50,51,52. Wenn kompostiert wie empfohlen, ist 
dies eine direkte Quelle für den Transport der PFAS in die Umwelt. 

● Mit PFAS kontaminierter und auf Ackerland ausgebreiteter Papierschlamm führte zu 
erheblichen Boden- und Grundwasserkontaminationen im Gebiet von Rastatt in Baden-
Württemberg, Deutschland53. PFAS-Gehalte über die als sicher für den menschlichen 
Verzehr geltenden Mengen wurden auch in Ernteerträgen registriert54. 

Darüber hinaus muss noch eine geeignete Lösung für die Entsorgung von PFAS-Abfällen 
gefunden werden. Es ist nahezu unmöglich PFAS zu zerstören, auch eine thermische Behandlung 
bei hohen Temperaturen garantiert nicht ihren vollständigen Zerfall55. Nur einige spezialisierte 
Nichtverbrennungstechnologien scheinen Hoffnung zu geben, sie vollständig zu zerstören56, 57, 58. 
Die Entsorgung von mit PFAS behandelten Produkten in kommunalen Verbrennungsanlagen führt 
zur Emission von Schadstoffen aus deren unvollständigen Verbrennung, einschließlich PFAS und 
langlebiger, starker Treibhausgase59. Einige PFAS verbleiben auch in den Ascherückständen, 
wodurch weitere mit PFAS kontaminierte Abfälle entstehen60. Das Entsorgen von mit PFAS 
behandelten Konsumgütern im Hausmüll, sei es auf Deponien oder bei der Verbrennung, stellt 
letztlich eine Quelle für Emissionen in die Umwelt dar61. Die weitere Herstellung und 
Verwendung von PFAS ohne angemessene Entsorgungsmethoden ist daher untragbar. 

 
 
8. PFAS-freie Lösungen gibt es bereits, dennoch werden viele 
Konsumgüter weiterhin unnötig mit PFAS versetzt 

PFAS werden regelmäßig in einer Vielzahl von Konsumgütern eingesetzt, oft um eine Funktion 
herzustellen, die entweder unwirksam oder unnötig ist oder zu der bereits Alternativen existieren. 
Beispiele: 
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● Entgegen der wiederholten Argumenten der Industrie für die Verwendung von PFAS in 
Textilien, ergabeine Umfrage der Umweltorganisation Fidra, dass die Behandlung mit 
PFAS-basierter schmutzabweisender Wirkung62 keinen Einfluss auf das 
Verbraucherverhalten, weder in Bezug auf die Waschhäufigkeit noch auf die Langlebigkeit 
von Kleidungsstücken hat. 

● Im Jahr 2020 wurde die gleiche Lebensmittelverpackung – ein Pommes Frites Beutel der 
Marke McDonald's – in drei verschiedenen Ländern gekauft und auf PFAS getestet51. Eine 
der drei Proben zeigte keine vorsätzliche PFAS-Behandlung, was eindeutig darauf 
hinweist, dass PFAS-freie Alternativen auf dem Markt erhältlich sind. Das Land, in dem 
keine PFAS-Behandlung festgestellt wurde, war Dänemark, wo PFAS in 
Lebensmittelverpackungen seit Juli 2020 verboten sind. Dies zeigt, dass Vorschriften ein 
wirksames Instrument sind, um die Akteure der Branche dazu zu bringen, sichere 
Ersatzstoffe zu finden. 

● Im Jahr 2021 ergab die vom dänischen Verbraucherrat durchgeführte chemische Analyse 
von Kosmetika Spuren von PFAS in Mascara63 und Gesichtscreme64. Im Jahr 2022 fand 
der BUND vorsätzlich hinzugefügte PFAS in Puder, Gesichtsmasken und Shampoos 
internationaler Marken. Eine weitere Studie zur Verwendung von PFAS in Kosmetika, 
welche in US-amerikanischen und kanadischen Märkten verkauft wurden, entdeckte PFAS 
in mehr als der Hälfte der getesteten Proben. Die Studie wies jedoch auch die 
Verfügbarkeit einer breiten Auswahl beliebter Kosmetika nach, die alle Kundenerwartungen 
auch ohne PFAS erfüllten65.  

● Mehr als 90 Unternehmen habenen sich der ChemSec Corporate PFAS-Bewegung 
angeschlossen, die ein Verbot von PFAS unterstützt. Viele von ihnen haben PFAS bereits 
aus ihren Produkten verbannt, was die Verfügbarkeit von Alternativen und die Möglichkeit 
zur Anpassung industrieller Prozesse belegt. Für viele PFAS-Anwendungen gibt es eine 
Reihe von sichereren Alternativen, einige sind im ChemSec Marketplace und in 
verschiedenen branchenspezifischen Berichten aufgeführt, darunter für Textilien66, 
Lebensmittelverpackungen67,68 und Farben69. 

Selbst wenn PFAS-freie Produkte verfügbar sind, ohne eine Pflicht zur Produktkennzeichnung 
oder zu öffentlich zugänglichen Informationen, können Verbraucher*innen keine informierten 
Kaufentscheidungen treffen. Selbst innerhalb der Lieferketten ist das Bewusstsein für PFAS gering 
und die chemische Zusammensetzung ist für die überwiegende Mehrheit der Produkte oft nicht 
verfügbar. Klare juristische Maßnahmen und deren Durchsetzung sind daher essentiell, um 
die Exposition der Öffentlichkeit gegenüber PFAS zu verringern und eine fortlaufende 
Kontamination der Umwelt zu verhindern. 
 

https://www.google.com/url?q=https://chemsec.org/pfas/&sa=D&source=docs&ust=1663672905136589&usg=AOvVaw2oDc_UDkVkxO586NIZ5L7Y
https://marketplace.chemsec.org/
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9. Alle PFAS müssen als eine Gruppe beschränkt werden, um heutige 
und zukünftige Generationen zu schützen 

Die extreme Persistenz aller PFAS und die Unumkehrbarkeit der globalen PFAS-
Kontamination haben bereits ein toxisches Vermächtnis geschaffen, dessen Belastung für 
die kommenden Generationen spürbar sein wird. Die kontinuierliche Freisetzung von PFAS 
führt zu steigenden Werten in der Umwelt und erhöht die Wahrscheinlichkeit, bekannte und 
unbekannte schädliche Auswirkungen zu verursachen70. Die durch diese Untätigkeit entstehenden 
gesundheitsbezogenen Kosten für alle EWR-Länder wurden auf 52 bis 84 Mrd. EUR geschätzt16.  

Wir müssen jetzt handeln, um die zusätzliche Belastung und den entstandenen Schaden zu 
stoppen und der einzige Weg führt nur über ein Verbot für die gesamte Gruppe aller PFAS. 

Sich bei der Regulierung von PFAS auf einen Chemikalie-für-Chemikalie-Ansatz zu berufen kann 
keine Option sein: 

● Von den langkettigen Carbon- und Sulfonsäuren über die ultrakurzkettige 
Trifluoressigsäure bis hin zu den polymeren PFAS, sind alle PFAS sehr beständig oder 
bauen sich zu sehr persistenten PFAS ab und tragen zur Belastung der Umwelt durch von 
Menschen verursachte Schadstoffe bei. 

● Bislang gibt es sowohl in der EU als auch im Ausland lediglich fragmentarische 
Regulierungsansätze für den Umgang mit PFAS und der Verhinderung ihrer Freisetzung in 
die Umwelt. 

● Mit tausenden identifizierten PFAS-Verbindungen und toxikologischen Daten, die sich nur 
auf eine Handvoll davon beziehend, ist es unmöglich, eine vollständige Risikobewertung für 
jedes einzelne PFAS durchzuführen. Es zu erlauben, dass sich PFAS weiterhin in unseren 
Körpern und der natürlichen Umwelt ansammeln, während wir möglicherweise Jahrzehnte 
warten, bis die Forschung aufholt, ist nicht akzeptabel. 
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● Fluorpolymere sind eine Gruppe von PFAS-Kunststoffen einschließlich PTFE, besser 
bekannt unter einem der Handelsnamen, Teflon. Die chemische Industrie argumentiert, 
dass Fluorpolymere zu regulatorischen Zwecken nicht mit anderen PFAS 
zusammengefasst werden sollten, da sie keine signifikante Toxizität aufweisen71. 
Wissenschaftler*innen haben jedoch gezeigt, dass der Lebenszyklus von Fluorpolymeren 
eng mit der Verwendung und den Emissionen anderer PFAS verknüpft ist72. Beispielsweise 
können andere PFAS als Verarbeitungshilfsmittel bei der Herstellung von Fluorpolymeren 
verwendet werden oder als Verunreinigungen vorkommen. Daher bestehen ernste 
Bedenken hinsichtlich der Toxizität dieser PFAS für Mensch und Umwelt72. 

● Diese „Chemikalie-für-Chemikalie“-Ansätze, die Einzelstoffbewertung, hat dazu geführt, 
dass bereits regulierte PFAS durch andere, ähnlich problematische, nicht regulierte PFAS 
ersetzt wurden. Sie hat einen nie endenden Zyklus von ebenso problematischen 
Ersatzstoffen geschaffen, der echte Fortschritte auf dem Weg zu sicheren und nachhaltigen 
Alternativen untergraben hat. 

Der einzige Weg, diesen endlosen Kreislauf von ebenso schädlichen Ersatzstoffen zu 
beenden, die ständige Verschmutzung der Umwelt zu verhindern und die heutigen und 
zukünftigen Generationen vor den Auswirkungen der PFAS-Verschmutzung zu schützen, 
besteht darin, die gesamte PFAS-Gruppe gesetzlich zu beschränken. 

 
 

Unsere Forderungen 
Als europäische Organisationen der Zivilgesellschaft, die das öffentliche Interesse in allen 
Gesundheits- und Umweltfragen vertreten, fordern wir folgende Maßnahmen: 

Stoppen Sie die Zunahme der Umweltbelastung durch PFAS: 

1. Wir fordern die Entwicklung und Umsetzung einer EU-weiten Nutzungs- und 
Produktionsbeschränkung für alle PFAS, um alle unnötigen Quellen für diese 
schädlichen Chemikalien zu beseitigen sowie Produktion und Innovation für sichere und 
umweltfreundliche Alternativen voranzutreiben.  

a. Wir fordern einen Ausstieg aus der Verwendung aller PFAS in Konsumgütern 
(z. B. Lebensmittelverpackungen, Kosmetika, Kleidung) bis 2025. 

b. Und eine vollständige Einstellung der gesamten Produktion und Nutzung von 
PFAS bis 2030. 

2. Wir unterstützen die Entwicklung eines starken und wirksamen 
Beschränkungsvorschlages hinsichtlich einer EU-weiten universellen PFAS-
Beschränkung, welcher derzeit von Dänemark, Deutschland, Norwegen, Schweden und 
den Niederlanden und haben dazu folgenden Forderungen: 

a. Alle derzeit nicht regulierten PFAS, einschließlich Fluorpolymere, sollten unter die 
Beschränkung fallen, um künftige PFAS-Emissionen so weit wie möglich zu 
begrenzen. 

b. Sowohl die Herstellung als auch die Verwendung von PFAS sollten 
sektorübergreifend abgedeckt sein. 
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c. Es sollten möglichst wenige Ausnahmeregelungen für sogenannte essentielle 
Verwendungszwecke gewährt werden. Darunter fallen Verwendungszwecke, die für 
Gesundheit, Sicherheit und das Funktionieren der Gesellschaft von entscheidender 
Bedeutung sind und für die derzeit keine Alternativen zur Verfügung stehen. 

d. Alle Ausnahmeregelungen sollten zeitlich begrenzt sein und regelmäßig überprüft 
werden, um sicherzustellen, dass die Bedingungen für die Ausnahmeregelung gültig 
bleiben. 

e. Für Ausnahmen müssen strenge Anforderungen an das Risikomanagement 
(einschließlich Kennzeichnung, Überwachung und Berichterstattung) gelten, um 
Emissionen in die Umwelt im gesamten Lebenszyklus auszuschließen. 

3. Wir fordern alle EU-Mitgliedstaaten auf, die Entwicklung und Umsetzung einer 
Beschränkung, die als Vorlage für weltweites Handeln dienen kann, uneingeschränkt zu 
unterstützen. 

4. Wir fordern die Europäische Kommission nachdrücklich auf, ihren Verpflichtungen im 
Rahmen der Chemikalienstrategie für Nachhaltigkeit nachzukommen, indem sie die 
Entwicklung der universellen PFAS-Beschränkung uneingeschränkt unterstützt und sie 
unverzüglich verabschiedet. 

5. Wir fordern die Vertragsparteien des Stockholmer Übereinkommens über persistente 
organische Schadstoffe (POP) auf, sich für einen klassenbasierten Ansatz einzusetzen, bei 
dem alle PFAS gelistet und weltweit eliminiert werden. 

6. Wir fordern Unternehmen auf, sich zu verpflichten, die Verwendung von PFAS in ihren 
Produkten auslaufen zu lassen, ohne auf das Inkrafttreten spezifischer Vorschriften zu 
warten und ermutigen sie, sich der von ChemSec geführten Unternehmensbewegung „Nein 

zu PFAS“ anzuschließen. 

7. Wir ermutigen die Bürger*innen, PFAS-freie Produkte zu fordern und das Wort in den 
sozialen Medien unter Verwendung des Hashtags #BanPFAS zu verbreiten, um den 
öffentlichen Druck für ein Verbot von PFAS-Chemikalien zu erhöhen. 

Bewältigung der bestehenden Umweltbelastung durch PFAS: 

8. Wir fordern die EU-Regierungen nachdrücklich auf, einen raschen und effizienten Plan 
für die Dekontaminierung von Böden und Trinkwasser der betroffenen Gemeinden zu 
entwickeln und ausreichende Fördermittel für solche Sanierungsprojekte bereitzustellen. 
Das Verursacher-Prinzip muss konsequent angewandt werden, insbesondere um zu 
gewährleisten, dass die Kostenlast von den Verursachern, einschließlich der Hersteller, und 
nicht von den Steuerzahlern getragen wird. 

9. Wir fordern die EU-Behörden nachdrücklich auf, Abfallvorschriften zu erlassen, welche 
die Einstufung von PFAS-haltigen Abfällen als gefährliche Abfälle und/oder POP-Abfälle 
sicherstellen. Damit soll vermieden werden, dass PFAS-haltige Abfälle über Recycling und 
andere Wege, wie die Verteilung von Klärschlamm, in die Wirtschaft und die Umwelt 
zurückgeführt werden. 

10. Wir fordern die EU-Behörden auf, die Konzentrationsgrenzwerte für PFAS in Abfällen im 
Rahmen der POPs-Verordnung so schnell wie möglich und spätestens in fünf Jahren zu 
überprüfen. Die Grenzwerte müssen gesenkt werden, um das Zirkulieren von PFAS 

https://www.google.com/url?q=https://chemsec.org/pfas/&sa=D&source=docs&ust=1663668750075341&usg=AOvVaw1BEka8ZgE40YVSKCz3eKLq
https://www.google.com/url?q=https://chemsec.org/pfas/&sa=D&source=docs&ust=1663668750075341&usg=AOvVaw1BEka8ZgE40YVSKCz3eKLq
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Altlasten in Recyclingprodukten oder die Ausfuhr von PFAS-haltigen Abfällen in 
Nichtmitgliedstaaten, einschließlich Entwicklungs- und Schwellenländer, zu verhindern. 

 
https://banpfasmanifesto.org/de/ 

Illustrationen: Kate Basley. 

Erste Veröffentlichung am 12. Oktober 2022 – letztes Update am 16. November 2022 
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F-DIOX 

 

Ammonium difluoro{[2,2,4,5-tetrafluoro-5-(trifluoromethoxy)-1,3-

dioxolan-4-yl]oxy}acetate 
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FEPM Tetrafluoroethylene propylene 

fEPSP Field Excitatory Postsynaptic Potential   

FEVE Fluoroethylene Vinyl Ether Resin 

FFFC Fire Fighting Foam Coalition 

FFFP Fluoroprotein Foam Concentrates and Film Forming Fluoro-protein 

FFKM Perfluorelastomers 
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FTO Fluorotelomer olefin 

FTS Fluorotelomer sulfonate 

FTSA Fluorotelomer sulfonic acid 
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GAC filter Granular Activated Carbon Filter 
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GDL Gas Diffusion Layer 

GDP Gross Domestic Product 
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GHG Greenhouse Gas 

GHz Gigahertz 

GI Gastrointestinal 
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HF Hydrogen Fluoride 

HFC Hydrofluorocarbon 

HFC-4310-mee 

 

Reaction mass of (R, R)-1,1,1,2,2,3,4,5,5,5-decafluoropentane and 

(S, S)-1,1,1,2,2,3,4,5,5,5-decafluoropentane 

HFE Hydrofluoroether 

HFIP Hexafluoroisopropanol 

HFO Hydrofluoroolefin 

HFP Hexafluoropropylene 

HFPO 

 

Trifluoro(trifluoromethyl)oxirane; Hexafluoro-1,2-epoxypropane; 

2,2,3-Trifluoro-3-(trifluoromethyl)oxirane 
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HFPO-DA 

 

Hexafluoropropylene oxide dimer acid, 2,3,3,3-tetrafluoro-2-

(heptafluoropropoxy)propanoic acid 

HFPO-TA 

 

Hexafluoropropylene oxide trimer acid, 2,3,3,3-tetrafluoro-2-

[1,1,2,3,3,3-hexafluoro-2-(heptafluoropropoxy)propoxy]propanoic 

acid 

HFPO-TeA Hexafluoropropylene oxide tetramer acid 

HI Hazard Index 

hpf Hours Post Fertilization 

HPL High Pressure Laminate 

HPG Hypothalamus-Pituitary-Gonad 

HPT Hypothalamus-Pituitary-Thyroid 

HR-MS High Resolution Mass Spetrometry 

HSI Hepatosomatic Index 

HVACR Heating, Ventilation, Air Conditioning and Refrigeration 

HWI Hazardous Waste Incinerators 

IARC 

IATF 

The International Agency for Research on Cancer 

International Automotive Task Force 

IBCs Intermediate Bulk Containers 

IC Ion Chromatography 

IC50 Inhibitory Concentration  

ICAO International Civil Aviation Organization 

IEC International Electrotechnical Commission 

IED Industrial Emissions Directive 

IEM Ion Exchange Membrane 

IGBT Insulated Gate Bipolar Transistor 

IMO International Maritime Organization 

INCI International Nomenclature Cosmetic Ingredient 

Intertanko International Association of Independent Tanker Owners 

IP Intellectual Property 

IPCC Intergovernmental Panel on Climate Change 

IPCS International Programme on Chemical Safety 

IPEN International Pollutants Elimination Network 

IPRCO Interstate Technology and Regulation Council 

IS Iceland 

ISO International Organization for Standardization 

IT Information Technology 

IT Italy 

ITRC Interstate Technology and Regulatory Council 

IVDR In Vitro Diagnostic Regulation 

IX Ion Exchange 

Kd  Sediment/water distribution coefficient 

KEMI Swedish Chemicals Agency; Swedish: Kemikalieinspektionen 

kg Kilogram 

KOC 

KOW 

Organic carbon-water partition coefficient 

Octanol-water partition coefficient 

KPW Protein water distribution coefficient 

KPFBS Potassium perfluorobutane sulfonate 

L Lactation Effects 
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Lact. Lactation  

LAN Local Area Network 

LAST Large Atmospheric Storage Tank 

LBD Ligand Binding Domain 

LC Long-chain 

LC Liquid chromatography 

LC Lethal Concentration 

LC50 Lethal Concentration 

LCD Liquid Crystal Display 

LDL Low-Density Lipoprotein 

LDL-c Low-Density Lipoprotein Cholesterol 

LfU Bavarian State Ministry for the Environment and Consumer 

Protection 

LH Luteinizing Hormone  

Li-Ion Lithium-Ion (battery) 

lin-PFOS Linear PFOS 

LLDPE Linear Low-Density Polyethylene 

LOAEL Lowest Observed Adverse Effect Level 

LOD Limit of Detection 

LOEC Lowest Observed Effect Concentration 

log DBSAw Base-10 logarithm of albumin–water distribution coefficients  

log Dmpw Base-10 logarithm of protein–water distribution coefficients  

log Dmw Base-10 logarithm of of membrane–water distribution coefficients 

log Dow Base-10 logarithm of octanol–water distribution coefficients  

LOQ Limit of Quantification 

LOX Liquid Oxygen 

LRT Long-Range Transport 

LRTP Long-Range Transport Potential  

LTP Long-Term Potentiation  

m Males 

M&A Mergers and Acquisitions 

MAC Mobile Air-Conditioning 

MDI Metered Dose Inhaler 

MDL Method Detection Limit 

MDR Medical Decives Regulation 

MEA Membrane Electrode Assemblies 

MeFASA N-methyl perfluoroalkane sulphonamide 

Me-FBSA N-metylperfluorobutane sulfonamide 

MeFOSA  N-methyl perfluorooctane sulfonamide  

MeFOSAA N-methyl perfluorooctane sulfonamidoacetic acid 

MeFOSE N-methyl perfluorooctane sulfonamidoethanol 

MEK Mitogen-Activated Protein Kinase (MAPK)/Extracellular Signal-

Rregulated Kinases (ERK) Kinase 

MetS Metabolic Syndrome 

MFB Victorian Metropolitan Fire and Emergency Services Board 

µg Microgram 

mg Milligram 
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MLB Mobile extinguishing water treatment plant (DE) 

MoA Mode of Action 

MoD Ministry of Defence 

monoPAPs/diPAPs Polyfluoroalkyl phosphoric acid mono-/diesters 

MP Medicinal Products 

MRI Magnetic Resonance Imaging 

mRNA Messenger-RNA 

MS Mass Spectrometry 

MSFD Marine Strategy Framework Directive 

Muta. Mutagenicity 

MW Molecular Weight 

MWV Mineralölwirtschaftsverband (German Association for Mineral Oil 

Industry) 

n:2 FTI n:2 Fluorotelomer iodide 

n:2 FTOH n:2 fluorotelomer alcohol 

n:2 FTSA n:2 fluorotelomer sulfonic acid 

n:2 PAP n:2 polyfluoroalkyl phosphoric acid ester, PAP 

n.a. Not available 

NBR Nitril Butadiene Rubber 

NDAA National Defence Authorization Act 

N-EtFOSAA N-Ethyl perfluorooctane sulfonamidoacetic acid 

ng 

NGO 

Nanogram 

Non-governmental Organisation 

NHANES National Health and Nutrition Examination Survey 

NILU Norwegian Institute for Air Research 

NIVA Norwegian Institute for Water Research 

NK Natural Killer 

NL The Netherlands 

N-MeFOSAA N-Methyl perfluorooctane sulfonamidoacetic acid 

NMR Nuclear Magnetic Resonance 

NO Norway 

NOAEL No Observed Adverse Effect Level 

NOEC No Observed Effect Concentration 

Norflurane 1,1,1,2-Tetrafluoroethane, also HFC-134a 

Noviflumuron 1-[3,5-dichloro-2-fluoro-4-(1,1,2,3,3,3-

hexafluoropropoxy)phenyl]-3-(2,6-difluorobenzoyl)urea 

NOx Nitrogen Oxide 

NPS Nano-sized Particle Fractionator 

NPV Net Present Value 

NTCP Na+/Taurocholate Cotransporting Polypeptide 

NTS Non-destructive Testing System 

NTS Non Target Screening 

OAT Organic Anion Transporter 

OATP Organic Anion Transporting Polypeptide 

OBS p-perfluorous nonenoxybenzenesulfonate 

Oct-1  Octamer Motif-Binding Factor 1  

OECD Organisation for Economic Co-operation and Development 

https://www.bing.com/work/?q=Organisation%20for%20Economic%20Co%20operation%20and%20Development&FORM=BFBACR
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OEM Original Equipment Manufacturer 

OLED Organic Light-Emitting Diode 

ORC Organic Rankine Cycle 

OSPAR 

 

The Oslo and Paris Convention for the Protection of the Marine 

Environment of the North-East Atlantic 

PA Polyamide 

PA Processing Aid 

PAC Powdered Activated Carbon 

PACF Perfluoroalkanoyl fluoride 

PAH Polycyclic Aromatic Hydrocarbon 

PAO Poly-alpha-olefin 

PAP Polyfluoroalkyl phosphate ester 

PASF Perfluroalkane sulfonyl fluoride 

PAVE Copolymer of tetrafluoroethylene and a perfluoroalkylvinylether 

PBSF Perfluorobutane sulfonyl fluoride 

PBT Persistent, Bioaccumulative and Toxic 

PBT Polybutylene terephthalate 

PBTK Physiologically Based Toxicokinetic 

PC Polycarbonate 

PCB Polychlorinated biphenyl 

PCTFE Polychlorotrifluoroethylene  

PE  Polyethylene 

PEC Predicted Environmental Concentration 

PEEK Polyetheretherketone 

PEG Polyethylene glycol 

PEM Proton-Exchange Membrane   

PEM Polymer Electrolyte Membrane 

PEMFC Proton-Exchange Membrane Fuel Cell 

PET Polyethylene terephthalate 

PET Positron Emission Tomography 

PEVE 1,1,2-Trifluoro-2-(pentafluoroethoxy)ethene 

PEX Irradiation crosslinked polyethylene 

PF-310 

 

1-[3-[4-((Heptadecafluorononyl)oxy)-benzamido]propyl]-N,N,N-

trimethylammonium iodide 

PFA Perfluoroalkoxyl polymer  

PFA Perfluoroalkoxy alkane 

PFAA Perfluoroalkyl acid 

PFAE Perfluoroalkylether 

PFAI Perfluoroalkyl iodide 

PFAS Per- and Polyfluoroalkyl Substance 

PFBA Perfluorobutanoic acid  

PFBPA Perfluorobutyl-phosphonic acid; (Nonafluorobutyl)phosphonic acid 

PFBS Perfluorobutane sulfonic acid 

PFC Perfluorinated compound 

PFC Polyfluorocarbon 

PFC-318 Perfluorocyclobutane 

PFCA Perfluoroalkyl carboxylic acid 
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PFDA Perfluorodecanoic acid 

PFdiCA Perfluoroalkyl dicarboxylic acid 

PFdiSA Perfluoroalkane disulfonic acid 

PFDoDA Perfluorododecanoic acid 

PFDPA Perfluorodecylphosphonic acid 

PFDS Perfluorodecane sulfonic acid 

PFE alkane Perfluoroether alkane 

PFEA Perfluoroether acid 

PFECA Perfluoroalkylether carboxylic acid 

PFECHS Perfluoro-4-(ethyl)cyclohexanesulfonate 

PFEE 

 

Perfluorodiethyl ether; Perfluoroethyl ether; 1,1,1,2,2-Pentafluoro-

2-(pentafluoroethoxy)ethane  

PFEPA 

 

Pentafluoroethyl-phosphonic acid; Perfluoroethyl phosponic acid; 

(Pentafluoroethyl)-phosphonic acid 

PFESA Perfluoroalkylether sulfonic acid 

PFEtS Pefluoroethane sulfonic acid 

PFHpA Perfluoroheptanoic acid 

PFHpDA Perfluroheptadecanoic acid 

PFHpS Perfluoroheptane sulfonic acid 

PFHxA Perfluorohexanoic acid 

PFHxDA Perfluorohexadecanoic acid  

PFHxPA Perfluorohexyl phosphonic acid 

PFHxS Perfluorohexane sulfonic acid 

PFME 

 

Perfluorodimethyl ether; Perfluoromethyl ether; 

Trifluoro(trifluoromethoxy)methane  

PFMOBA Perfluoro-(4-methoxybutanoic) acid 

PFMOPrA Perfluoro-2-methoxypropanoic acid 

PFMPA 

 

Trifluoromethyl-phosphic acid; Perfluoromethyl phosponic acid; 

(Trifluoromethyl)-phosphonic acid 

PFMVE Perfluoromethylvinyl ether 

PFNA Perfluorononanoic acid 

PFO4DA Perfluoro-3,5,7,9-butaoxadecanoic acid 

PFO5DoDA Perfluoro-3,5,7,9,11-pentaoxadodecanoic acid 

PFOA Perfluorooctanoic acid 

PFOcDA  Perfluorooctadecanoic acid 

PFODA Perfluorooctadecanoic acid 

PFOPA Perfluorooctyl phosphonic acid 

PFOS Perfluorooctane sulfonic acid 

PFOSA Perfluorooctane sulfonamide 

PFOSI Perfluorooctane sulfinic acid 

PFPA Perfluoroalkyl phosphonic acid 

PFPE Perfluoropolyether 

PFPeA Perfluoropentanoic acid 

PFPeDA Perfluoropentadecanoic acid 

PFPeS Perfluoropentane sulfonic acid  

PFPiA Perfluoroalkyl phosphinic acid 

PFPMIE Perfluoropolymethylisopropylether 
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PFPPA Perfluoropentyl-phosphonic acid; (Undecafluoropentyl)phosphonic 

acid 

PFPrA Prefluoropropanoic acid  

PFPrS Perfluropropane sulfonic acid  

PFSA Perfluoroalkane sulfonic acid 

PFSIA Perfluoroalkane sulfinic acid 

PFSIA Perfluoroalkane sulfinic acid 

PFTeDA Perfluorotetradecanoic acid 

PFTrDA Perfluorotridecanoic acid 

PFUnDA Perfluoroundecanoic acid 

PIC Product of Incomplete Combustion 

PIGE Particle-Induced Gamma-ray Emission Spectrometry 

PIR board Polyisocyanurate boardstock 

PM Particulate Matter 

pKa Acid dissociation constant 

pMDI Pressured Metered Dose Inhaler 

PMM Perfluoro-N-methylmorpholine 

PMMA Poly(methyl methacrylate) 

PMVE 1,1,2-Trifluoro-2-(trifluoromethoxy)ethene 

PND Post-Natal Day 

PNEC Predicted No Effect Concentration 

PolyFAA Polyfluoroalkyl acid 

PolyFEAA Polyfluoroalkylalkylether acid 

POP Persistent Organic Pollutant 

POPRC POP Review Committee 

POSF Perfluorooctane sulfonyl fluoride 

Pov Overall environmental persistence 

PP Polypropylene 

PPA Polymer Processing Aid 

PPAR Peroxisome Proliferator-Activated Receptor 

ppb Parts per billion 

PPE Personal Protective Equipment 

ppm Parts per million 

PPP Plant protection product 

PPPR Plant Protection Products Regulation 

PPVE 

 

1,1,1,2,2,3,3-heptafluoro-3-[(trifluorovinyl)oxy]propane 

perfluorpropylvinylether 

PRTR Pollutant Release and Transfer Register 

PTF Polytrimethylene furandicarboxylate 

PTFE Polytetrafluoroethylene 

PU Polyurethane 

PV Photovoltaic 

PVC Polyvinylchoride 

PVDF Polyvinylidene fluoride 

PVF Polyvinylfluoride 

PXR Pregnane X‐receptor  

qMS Quadrupole Mass Spectrometry 
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QSAR Quantitative Structure-Activity Relationship 

R&D Research & Development 

RAC Risk Assessment Committee; Committee for Risk Assessment 

RCF Root Concentration Factor 

REACH Registration, Evaluation and Authorization of Chemicals 

Repr. Reproductive toxicity  

RGP Rigid Gas Permeable 

RISE Research Institute of Sweden 

RIVM 

 

 

National Institute for Public Health and Environment; Dutch: 

Rijksinstituut voor Volksgezondheid en Milieu; The National 

Institute for Public Health and the Environment NL 

RMM Risk Management Measure 

RMO 

RMOA 

Risk Management Option 

Risk Management Option Analysis 

RO Restriction Option 

SAmPAP Bis(2-{ethyl[(perfluorooctyl)sulfonyl]amino}ethyl) hydrogen 

phosphate 

SC Short-chain, Shorter chain 

SCF Shoot-soil Concentration Factor 

SCFP Side-chain Fluorinated Polymer 

SDS Safety Data Sheet 

SE Sweden 

SEA Socio-economic Assessment 

SEAC Committee for Socio-economic Analysis 

SEv  Substance Evaluation (under REACH) 

SFA Semifluorinated alkane 

sFTOH Secondary fluorotelomer alcohol 

SHB Southern Hudson Bay  

SHF Shredder Heavy Fraction 

SLF Shredder Light Fraction 

SL-MAC Secondary Loop Mobile Air Conditioning 

SME Small and Medium-sized Enterprises 

SOD Superoxide Dismutase 

SOM Soil Organic Matter 

SpERC Specific Environmental Release Categories  

SPIN Substances in Preparations in Nordic Countries 

SPM Suspended Particulate Matter 

SS Steady State 

STOT RE Specific Target Organ Toxicity following Repeated Exposure 

STP Sewage Treatment Plant 

SVHC Substance of Very High Concern 

T3 Triiodothyronine 

T4 Thyroxine 

TA Trifluoromethanesulfonic acid 

TAA Trifluoromethanesulfonic anhydride 

TBG Thyroxine-Binding Globuline 

TC Total Cholesterol 
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TCE Trichloroethylene 

TDAR T-cell-dependent Antibody Responses 

TDFA Trifluoroacetate salt 

TERC Toxicology & Environmental Research and Consulting, The Dow 

Chemical Company 

Tetraconazole 

 

1-[2-(2,4-Dichlorophenyl)-3-(1,1,2,2-tetrafluoroethoxy)propyl]-

1H-1,2,4-triazole 

TF Transfer Factor 

TF Total Fluorine 

TFA Trifluoroacetic acid 

TFAC Trifluoroacetyl chloride 

TFAEt Trifluoroacetic acid ethyl ester 

TFAH Trifluoroacetic acid anhydride 

TFAiP Trifluoroacetic acid isopropyl ester 

TFAMe Trifluoroacetic acid methyl ester 

TFE Tetrafluoroethylene 

TFK Trifluoroacetone 

TFMP 4-(trifluoromethyl)phenol 

TFMS Trifluoromethanesulfonic acid, triflic acid 

TfOH Trifluoromethanesulfonic acid, triflic acid 

TFSA Trifluoromethanesulfonic acid, triflic acid 

TFSK Potassium triflinate 

TG Triglycerides 

TH Tyrosine Hydroxylase 

THV 

 

Terpolymer of tetrafluoroethylene, hexafluoropropylene and 

vinylidene fluoride 

TMF Trophic Magnification Factor 

TNF-α Tumor Necrosis Factor- α  

TOC Total Organic Carbon 

TOF Total Organic Fluorine 

TOP Total Oxidizable Precursor 

TOPA Total Oxidizable Precursor Assay 

TrFE Trifluoroethylene 

TSCA Toxic Substances Control Act (US) 

TRR Total Radioactive Residue 

TSCF Transpiration Stream Concentration Factor 

TSH Thyroid Stimulating Hormone 

TTR Transport Protein Transthyretin 

TULAC Textiles, Upholstery, Leather, Apparel and Carpets 

TV Television 

TWI  Tolerable Weekly Intake 

UBA German Environment Agency (Umweltbundesamt) 

UHMW-PE Ultra High Molecular Weight Polyethylene 

UK United Kingdom 

ULPA Ultra Low Particulate Air 

UNECE United Nations Economic Commission for Europe 

UNEP United Nations Environment Programme 



ANNEX XV RESTRICTION REPORT – Per- and polyfluoroalkyl substances (PFASs) 

xix 

UNEP Global PFC 

group 

United Nations Environment Programme Global Perfluorinated 

Chemicals (PFC) Group 

UNFCCC United Nations Framework Convention on Climate Change 

UNU 

UNR 

United Nations University 

United Nations Regulation 

UOF Unidentified Organic Fluorine 

UPLC Ultra Performance Liquid Chromatography 

URAT Urate Transporter  

USA United States of America 

US EPA U.S. Environmental Protection Agency  

US FDA United States Food and Drug Administration 

US NFPA US National Fire Protection Agency 

UTV Unabhängige Tanklagerverband e.V. (German Independent Tank 

Farm Association) 

UV Ultraviolet 

UWWTD Urban Wastewater Treatment Directive 

VDF 

VDI 

 

Vinylidene fluoride 

Verein Deutscher Ingenieure e.V. (Association of german 

engineers) 

VF Vinyl fluoride 

VOC Volatile Organic Compound 

vPvB Very Persistent and very Bioaccumulative 

VRF Variable Refrigerant Flow  

VTG Vitellogenin 

WEEE Waste of Electrical and Electronic Equipment 

WFBC Women Firefighters Biomonitoring Collaborative 

WFD Water Framework Directive 

WFVD Der Verband Bundesverband Betrieblicher Brandschutz (German 

Industrial Fire-Fighters Association) 

WHB Western Hudson Bay 

WHO World Health Organisation 

WI Waste Incineration 

WSR Waste Shipment Regulation 

WSTS World Semiconductor Trade Statistics 

WtE Waste-to-Energy 

ww Wet Weight 

WWTP Wastewater Treatment Plant 

XPS Extruded Polystyrene Foam 
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Summary 

Introduction 

This Annex XV report addresses the risks to the environment and human health of the use of 

per- and polyfluoroalkyl substances (PFASs) and provides an assessment of the effectiveness, 

practicability, monitorability and socio-economic impacts of two restriction options (ROs) 

under REACH as the most suitable risk management option (RMO) to address the identified 

risks.  

PFASs are a group of thousands of mainly man-made substances that are used in numerous 

applications in the EU. These applications comprise uses in textiles, (food) packaging, 

lubricants, refrigerants, electronics, construction and many more. The substances are used 

as substances on their own (either non-polymeric or polymeric) and as constituents in 

mixtures and (complex) articles for consumer, professional, and industrial uses.  

Concern 

The main concern for all PFASs and/or their degradation products that are in the scope of this 

restriction proposal is the very high persistence, exceeding the criterion for very persistent 

(vP) according to Annex XIII of the REACH Regulation by far. PFASs and their degradation 

products may persist in the environment longer than any other man-made chemical. Further 

supporting concerns are their bioaccumulation, mobility, long range transport potential 

(LRTP), accumulation in plants, global warming potential and (eco)toxicological effects. PFASs 

enter the environment via emissions during manufacture, the use phase, and the waste stage. 

When these substances and their degradation products continue to be released to the 

environment, the concentration in the environment will increase as mineralization under 

natural conditions does not take place for the PFASs in the scope of this restriction proposal. 

Once present in the environment, the removal of PFASs from surface water, groundwater, 

soil, sediment and biota is technically extremely difficult and very costly, if at all possible. 

Environmental monitoring of PFASs demonstrates ubiquitous distribution in the environment, 

including organisms and drinking water sources and food crop, as well as remote and pristine 

areas making exposure unavoidable and irreversible for now and future generations. Human 

biomonitoring shows the omnipresence of PFASs in humans, with highly exposed communities 

showing the highest levels. With the constantly increasing concentrations of PFASs in the 

environment due to their persistence and ongoing emissions, the exposure of humans and 

the environment to these substances will inevitably lead to negative effects. Also, exposure 

to PFASs has a high potential for intergenerational effects. Some scientists argue that the 

planetary boundaries for PFASs have already been exceeded, and human biomonitoring 

studies show that the cocktail of PFASs to which parts of the general population are exposed 

to through different sources (e.g. food, drinking water, products containing PFASs, dust, air) 

already may result in health risks.  

Regulatory risk management options 

The irreversibility of the process of a growing environmental stock of PFASs, with associated 

exposure of humans and the environment, make it necessary to reduce emissions of PFASs 

to a minimum. Different regulatory risk management options have been considered, e.g. CLH 

and authorisation, but these options follow a substance by substance approach. In contrast, 

a restriction offers the possibility to define a broad chemical scope, thereby avoiding 

regrettable substitution of one PFAS by another PFAS (which may not even be engineered 
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yet). At the same time, it allows to tackle the problem of ongoing, uncontrollable emissions 

at the source, as manufacture and use can be banned, instead of an end-of-pipe solution that 

is not achievable, as PFASs are ubiquitously present in a wide range of products intended for 

industrial, professional and consumer uses. A restriction can cover a wide range of uses and 

can address the risks arising from the manufacture and use of the substances as such as well 

as in other substances, in mixtures and in articles, including imported articles from outside 

the EU. Hence, a restriction is the most appropriate and effective option to adequately control 

such a large and complex group of substances which are used in numerous applications. 

Scope 

The chemical scope of the restriction proposal is defined as: Any substance that contains at 

least one fully fluorinated methyl (CF3-) or methylene (-CF2-) carbon atom (without any 

H/Cl/Br/I attached to it). There are however a few exceptions (see para below).  

It is aligned with the OECD definition1 of PFASs that was published in 2021, and that has been 

scrutinized by the international scientific community and is widely accepted. This definition 

encompasses more than 10 000 PFASs, including a few fully degradable PFAS subgroups. As 

these fully degradable subgroups, which can be described by their key structural elements, 

do not fulfil the underlying concern of high persistence (see above), they are excluded from 

the scope of this restriction proposal. 

As outlined above, the restriction proposal is tailored to address the manufacture, placing on 

the market, as well as the use of PFASs as such and as constituents in other substances, in 

mixtures and in articles above a certain concentration. All uses of PFASs are covered by this 

restriction proposal, regardless of whether they have been specifically assessed by the Dossier 

Submitters and/or are mentioned in this report or not, unless a specific derogation has been 

formulated. However, this restriction proposal does not cover the use of PFASs in fire-fighting 

foams, which is assessed in a separate restriction proposal. It is also not meant to overrule 

the firefighting foam restriction proposal but is intended to be complementary. Additionally, 

this restriction is not meant to affect any other restrictions already included in Annex XVII or 

prohibitions in other applicable Union legislation (e.g. in the POP Regulation). 

Socio-economic analysis 

The Dossier Submitters have identified main PFAS uses in which the largest amounts of PFASs 

are used and emitted. This has been done by literature research, stakeholder consultations, 

and a call for evidence. Fourteen sectors and/or applications – subdivided in numerous sub-

uses - have been addressed in detail in this report. For the EU, this resulted in an estimated 

amount of 140 000 to 310 000 t of PFASs introduced to the market in 2020, which – due to 

the expected economic growth in several sectors – is expected to increase even further under 

the baseline scenario. Over a 30-year period the expected mean PFAS tonnage in the EEA is 

49 million tonnes, leading to emissions of about 4.5 million tonnes during the manufacture 

and use phase when no action is taken. The emissions during the waste phase, which may be 

significant, are not accounted for in that estimate as they are highly uncertain. Hence, it can 

be assumed that emission estimates are severely underestimated. 

                                           

1 Any substance that contains at least one fully fluorinated methyl (CF3-) or methylene (-CF2-) carbon 

atom (without any H/Cl/Br/I attached to it). 
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The overall annual health costs following from exposure to PFAS in Europe has been estimated 

in a Nordic Council report from 2019 to be between €52 and 84 billion. 

Two restriction options (ROs) have been assessed. A full ban with no derogations and a 

transition period of 18 months (RO1), and a full ban with use-specific time-limited derogations 

(18 month transition period plus either a five or 12 year derogation period). As specific 

information on costs of a ban of PFASs for the different actors associated with the addressed 

uses was scarce and mainly qualitative, the derogations and their duration were mainly based 

on the availability and applicability of alternatives to PFASs. RO2 also includes a few time-

unlimited, more general derogations, e.g. for PFASs used as active substances in Plant 

Protection Products (PPP), Biocidal Products (BP) and human and veterinary Medicinal 

Products (MP), as these are addressed under their respective regulations.  

Besides the proposed derogations, the Dossier Submitters also identified uses for which a 

derogation could be warranted, but for which the evidence base is weak. These uses are 

between brackets, which indicates that additional information is needed and should be 

provided during the third party consultation of the restriction proposal to substantiate a 

derogation. Only if substantial evidence is provided, the Dossier Submitters can assess this 

and consider whether a derogation is warranted. For the time being, uses between brackets 

should be read as ‘no derogation’.  

Conclusions on proportionality 

For the 14 use sectors and/or uses that have been addressed in detail in this dossier, the 

Dossier Submitters conclude that the extent of PFAS emissions warrants regulatory action. 

This need is further strengthened by the fact that additional emissions from use sectors and/or 

uses (as well as from the waste stage) that have not been addressed (in detail), only add to 

the concern and consequently to the call for regulatory risk management measures. For a 

large number of uses, functional alternatives are already available. 

Both RO1 and RO2 are deemed proportionate to the risk, as eventually the societal cost of 

inaction will always surpass the costs of a ban on the use of PFASs. This has its basis in the 

persistence of PFASs and their degradation products in the environment. It has to be realized 

that once a restriction is in place, emissions will go on for many years to come due to the 

presence of PFASs in technical stock ((long-lived) products in use and on shelf) and waste, 

leading to increasing environmental stock of PFASs and consequently increasing exposure to 

PFASs to humans and the environment.  

Although both restriction options (RO) are deemed proportionate to the risk, the Dossier 

Submitters propose RO2 as the most balanced option. RO2 leaves room to mitigate unwanted 

effects to society due to the sudden unavailability of products for which alternatives are not 

yet in place and allows stakeholders and industry to prepare for a smooth transition to 

alternatives. It should be noted, however, that a delay of banning PFASs as a result of the 

proposed derogations under RO2 will shift the cost burden arising from health and 

environmental impacts to future generations. 
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Proposed restriction - Annex XVII entry PFASs (Restriction Option 2) 

Column 1  

Designation of the substance, of 

the group of substances or of the 

mixture  

Column 2  

Conditions of restriction  

Per- and polyfluoroalkyl 

substances (PFASs) defined as:  

Any substance that contains at 

least one fully fluorinated methyl 

(CF3-) or methylene (-CF2-) 

carbon atom (without any 

H/Cl/Br/I attached to it). 

 

A substance that only contains 

the following structural elements 

is excluded from the scope of the 

restriction:  

CF3-X or X-CF2-X’,  

where X = -OR or -NRR’ and  

X’ = methyl (-CH3), methylene (-

CH2-), an aromatic group, a 

carbonyl group (-C(O)-), -OR’’,  

-SR’’ or –NR’’R’’’; 

and where R/R’/R’’/R’’’ is a 

hydrogen (-H), methyl (-CH3), 

methylene (-CH2-), an aromatic 

group or a carbonyl group 

(-C(O)-). 

 

 

1. Shall not be manufactured, used or placed on the 

market as substances on their own; 

 

2. Shall not be placed on the market in: 

a. another substance, as a constituent;  

b. a mixture, 

c. an article  

 

in a concentration of or above: 

i. 25 ppb for any PFAS as measured with 

targeted PFAS analysis (polymeric PFASs 

excluded from quantification) 

ii. 250 ppb for the sum of PFASs measured as 

sum of targeted PFAS analysis, optionally with 

prior degradation of precursors (polymeric 

PFASs excluded from quantification) 

iii. 50 ppm for PFASs (polymeric PFASs included). 

If total fluorine exceeds 50 mg F/kg the 

manufacturer, importer or downstream user 

shall upon request provide to the enforcement 

authorities a proof for the fluorine measured 

as content of either PFASs or non-PFASs. 

 

3. Paragraphs 1 and 2 shall apply 18 months from entry 

into force of the restriction. 

 

4. By way of derogation, paragraphs 1 and 2 shall not 

apply to  

a. active substances in biocidal products within 

the scope of Regulation (EU) 528/2012 

b. active substances in plant protection products 

within the scope of Regulation (EC) 1107/2009 

c. active substances in human and veterinary 

medicinal products within the scope of 

Regulation (EC) No 726/2004, Regulation (EU) 

2019/6 and Directive 2001/83/EC 

 

Manufacturers and importers of the active substances 

referred to in points a) – c) shall submit to the Agency 

every two years the following information: 

i. the derogation that the intended use belongs 

to; 

ii. the identity and quantity of the active 

substance placed on the market 
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Column 1  

Designation of the substance, of 

the group of substances or of the 

mixture  

Column 2  

Conditions of restriction  

The Agency shall publish on its website a summary of 

the submitted information referred to in points i) – ii) 

 
5. By way of derogation, paragraphs 1 and 2 shall not 

apply to: 

a. polymerisation aids in the production of 

polymeric PFASs until 6.5 years after EIF. This 

derogation does not apply to the production of 

PTFE, PVDF and FKM. 

b. textiles used in personal protective equipment 

(PPE) intended to protect users against risks 

as specified in Regulation (EU) 2016/425, 

Annex I, Risk Category III (a) and (c), until 

13.5 years after EiF; 

c. textiles used in personal protective equipment 

(PPE) in professional firefighting activities 

intended to protect users against risks as 

specified in Regulation (EU) 2016/425, 

Annex I, Risk Category III (a) - (m), until 13.5 

years after EiF; 

d. impregnation agents for re-impregnation of 

articles referred to in paragraph 5b and 5c until 

13.5 years after EiF; 

e. textiles for the use in filtration and separation 

media used in high performance air and liquid 

applications in industrial or professional 

settings that require a combination of water- 

and oil repellence until 6.5 years after EiF; 

f. refrigerants in low temperature refrigeration 

below -50 °C until 6.5 years after EiF; 

g. refrigerants in laboratory test and 

measurement equipment until 13.5 years after 

EiF; 

h. refrigerants in refrigerated centrifuges  until 

13.5 years after EiF; 

i. maintenance and refilling of existing HVACR 

equipment put on the market before 

[18 months after EiF] and for which no drop-in 

alternative exist until 13.5 years after EiF; 

j. refrigerants in HVACR-equipment in buildings 

where national safety standards and building 

codes prohibit the use of alternatives; 

k. industrial precision cleaning fluids until 

13.5 years after EiF; 
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Column 1  

Designation of the substance, of 

the group of substances or of the 

mixture  

Column 2  

Conditions of restriction  

l. cleaning fluids for use in oxygen-enriched 

environments until 13.5 years after EiF; 

m. clean fire suppressing agents where current 

alternatives damage the assets to be protected 

or pose a risk to human health until 13.5 years 

after EiF; 

n. diagnostic laboratory testing until 13.5 years 

after EiF; 

o. additives to hydraulic fluids for anti-

erosion/anti-corrosion in hydraulic systems 

(incl. control valves) in aircraft and aerospace 

industry until 13.5 years after EiF; 

p. refrigerants in mobile air conditioning-systems 

in combustion engine vehicles with mechanical 

compressors until 6.5 years after EiF; 

q. refrigerants in transport refrigeration other 

than in marine applications until 6.5 years 

after EiF; 

r. insulating gases in high-voltage switchgear 

(above 145 kV) until 6.5 years after EIF 

s. lubricants where the use takes place under 

harsh conditions or the use is needed for safe 

functioning and safety of equipment until 13.5 

years after EIF; 

t. calibration of measurement instruments and 

as analytical reference materials. 

 

The following potential derogations are marked for 

reconsideration after the Annex XV report consultation: 

u. [textiles for the use in engine bays for noise 

and vibration insulation used in the automotive 

industry until 13.5 years after EiF]; 

v. [hard chrome plating until 6.5 years after EiF]; 

w. [foam blowing agents in expanded foam 

sprayed on site for building insulation until 6.5 

years after EiF]; 

x. [industrial and professional use of solvent-

based debinding systems in 3D printing until 

13.5 years after EiF]; 

y. [industrial and professional use of smoothing 

agents for polymer 3D printing applications 

until 13.5 years after EiF]; 

z. [propellants for technical aerosols for 

applications where non-flammability and high 

technical performance of spray quality are 

required until 13.5 years after EiF]; 
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Column 1  

Designation of the substance, of 

the group of substances or of the 

mixture  

Column 2  

Conditions of restriction  

aa. [preservation of cultural paper-based 

materials until 13.5 years after EiF]; 

bb. [cleaning and heat transfer: engineered fluids 

for medical devices until 13.5 years after EiF]; 

cc. [membranes used for venting of medical 

devices until 13.5 years after EiF]; 

dd.  [use as refrigerants and for mobile air 

conditioning in vehicles in military applications 

until 13.5 years after EiF]; 

ee. [the semiconductor manufacturing process 

until 13.5 year after EiF]. 

 

6. By way of derogation, paragraphs 1 and 2 shall not 

apply to fluoropolymers and perfluoropolyethers for 

the use in: 

a. food contact materials for the purpose of 

industrial and professional food and feed 

production until 6.5 years after EiF; 

b. implantable medical devices (not including 

meshes, wound treatment products, tubes and 

catheters) until 13.5 years after EiF; 

c. tubes and catheters in medical devices until 

13.5 years after EiF; 

d. coatings of Metered Dose Inhalers (MDIs) until 

13.5 years after EiF; 

e. proton-exchange membrane (PEM) fuel cells 

until 6.5 years after EiF; 

f. fluoropolymer applications in petroleum and 

mining industry until 13.5 years after EiF. 

 

The following potential derogations are marked for 

reconsideration after the Annex XV report consultation: 

g. [non-stick coatings in industrial and 

professional bakeware until 6.5 years after 

EiF]; 

h. [hernia meshes until 13.5 years after EiF]; 

i. [wound treatment products until 13.5 years 

after EiF]; 

j. [coating applications for medical devices other 

than Metered Dose Inhalers until 13.5 years 

after EIF]; 

k. [Rigid gas permeable contact lenses and 

ophthalmic lenses until 13.5 years after EiF]; 

l. [PCTFE-based packaging for medicinal 

preparations, medical devices and medical 

molecular diagnostics until 13.5 years after 

EIF];  
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Column 1  

Designation of the substance, of 

the group of substances or of the 

mixture  

Column 2  

Conditions of restriction  

m. [PTFE in ophthalmic solutions packaging until 

13.5 years after EIF];  

n. [packaging of terminally sterilised medical 

devices until 13.5 years after EIF]; 

o. [applications affecting the proper functioning 

related to the safety of transport vehicles, and 

affecting the safety of operators, passengers 

or goods until 13.5 years after EiF]. 

 

7. Manufacturers and importers of PFASs or PFAS 

containing articles as well as formulators of PFAS 

containing mixtures making use of any of the 

derogations according to paragraphs 5 b)-d) and f) – 

t) [and u), w)-ee)],and 6 b)-d) and f) [and h)-o)], 

shall from (EiF + 18 months) provide by 31 March of 

each calendar year a report to the Agency containing: 

i. the derogation that the intended use belongs 

to; 

ii. the identity and quantity of the substances 

placed on the market in the previous year. 

The Agency shall forward the information to the 

Commission by 30 June every year; 

 

8. Without prejudice to paragraph 7, manufacturers, 

importers and downstream users of fluoropolymers 

and perfluoropolyethers making use of any of the 

derogations in paragraphs 5 or 6 shall establish a site-

specific management plan which shall include: 

i. information on the identity of the substances 

and the products they are used in 

ii. a justification for the use; 

iii. details on the conditions of use and safe 

disposal. 

The management plan shall be reviewed annually and 

kept available for inspection by enforcement authorities 

upon request. 

 

9. Paragraphs 1 and 2 shall apply without prejudice to 

the application of any restrictions set out in this 

Annex or to other applicable Union legislation. 

 

Explanatory notes 

General 

For clauses in between brackets ([]) the evidence base is currently too weak to propose them 

as derogation even though the Dossier Submitters recognize that such a derogation could 

potentially be warranted. For these ‘potential derogations’, additional evidence is needed to 
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justify the derogations. After the Annex XV report consultation, the newly submitted 

information will be reviewed and the evidence base re-assessed, on the basis of which it will 

be concluded whether the evidence base is strong enough to propose a derogation with an 

appropriate derogation duration (5 or 12 years after the transition period). In case the 

evidence base remains weak, no derogation will be proposed. 

Column 1 – Substance identity 

PFASs form a broad group of substances that include inter alia non-polymeric PFASs like 

perfluoroalkyl carboxylic acids, perfluorocarbons, perfluoroalkane sulfonic acids and 

trifluoromethyl substituted substances as well as polymeric PFASs like fluoropolymers, 

perfluoropolyethers and side-chain fluorinated polymers. All PFASs subject to this restriction 

proposal are either persistent themselves or degrade to persistent PFASs, except for a few 

specific PFAS subgroups with combinations of key structural elements for which it can be 

expected that they will ultimately mineralize in the environment. As they do not form 

ultimately persistent PFAS arrowheads, these PFAS subgroups are excluded from the scope 

definition of this restriction proposal. In section 1.1.1, the substance identity and scope are 

further explained and justified.  

Column 2 - Conditions 

(1) Paragraph 2: 

This paragraph sets the concentration limits above which the use of PFASs in other 

substances, in mixtures or in articles shall be restricted. Three different concentration limits 

are proposed. 

The first two values (25 ppb for individual PFASs and 250 ppb for the sum of PFASs) refer to 

a targeted analysis of PFASs contained in another substance, mixture or article, i.e. the 

measurement of PFASs with an available analytical method for a specific set of substances 

and quantified against reference standards. The concentration limit for the sum of PFASs 

(250 ppb) may be calculated from targeted PFAS analysis either analysed directly as sample 

or after chemical degradation of the sample material. The latter may include degradation 

products from e.g. side-chain fluorinated polymers. 

However, polymeric PFASs as such are not quantified and are therefore not included in the 

sum value for comparison with this concentration limit. 

The third value (50 ppm) shall apply if targeted analysis is not applicable, e.g. in the case of 

fluoropolymers. In this case, a total fluorine content analysis is used to demonstrate the 

presence of organic fluorine. As the measured value will also include potential fluorine from 

sources other than PFASs, it is necessary to differentiate between PFAS and non-PFAS. Hence, 

if total fluorine exceeds 50 mg F/kg during enforcement analysis, proof for the fluorine 

measured being part of either PFASs or non-PFASs should be provided to the authorities. The 

proof could be either supply chain information or based on analysis. The information put 

forward should be compared with the 50 ppm limit value. 

The relationship between mg F/kg sample material and mg PFASs/kg depends on the 

percentage of F in the molecular structure of PFASs in the sample. How to calculate this 

transformation is explained in Annex E.4. In the case of e.g. PFOS, 50 mg F/kg corresponds 

to 77.4 mg PFOS/kg (PFOS consists of 64.6% F). 

(2) Paragraph 5 
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For the uses listed in this paragraph, derogations from paragraphs 1 and 2 are proposed. It 

needs to be noted that it is the Dossier Submitters’ intention to define the derogations as 

narrow and specific as possible. 

Some derogations in this paragraph refer to typical uses of fluorinated gases, some of which 

are also regulated in the F-gas Regulation (Regulation (EU) 517/2014). The F-gas Regulation 

does not per se restrict the use of the substances but rather aims for a reduction of their use. 

In addition, there are other fluorinated gases fulfilling the PFAS definition in column 1 which 

can be used for the same purpose. Therefore, these substances should be in the scope of this 

restriction proposal. Nevertheless, for some key applications of fluorinated gases alternatives 

are not yet available. In order to ensure the availability of these commercially relevant 

applications, specific derogations are proposed by the Dossier Submitters. 

In some derogations, reference is made to industrial and/or professional uses. These terms 

are not defined under REACH. However, the ECHA Guidance on Information Requirements 

and Chemical Safety Assessment in its chapter R.12 on use description recommends 

understanding the concept of “professional use” as means to distinguish between use at 

industrial sites and uses outside industrial sites, but not by consumers or the general public. 

Uses at industrial sites usually are considered better controlled and less widespread in 

contrast to uses by professionals. 

In the following, some specific derogations of paragraph are further outlined: 

5e) PFASs in filtration and separation media have a very broad range of applications across 

several market sectors. The products affected are capable of operating under severe operating 

conditions, exhibiting, and maintaining the level of performance for long periods of harsh 

operating conditions to remove sub-micron dust, water, oil, or salt particles without restricting 

flow of air or other filtered media. Due to the important functions fulfilled and the low releases 

into the environment and in line with previous restriction proposals for PFASs, a time-limited 

derogation is proposed for this use in industrial and professional settings. 

5j) The derogation for refrigerants in HVACR-equipment in buildings where national safety 

standards and building codes prohibit the use of alternatives is included to make sure that 

such equipment is available where non-PFAS alternatives are restricted at the national level 

according to standards and building codes due to properties like e.g. flammability. Such 

standards and codes are reviewed at regular intervals (e.g. every 4th year) and updated 

according to technical development. The development in HVACR equipment gradually makes 

refrigerant loadings lower and equipment safer and it is expected that the standards and 

codes over time are allowing more use of PFAS-free refrigerants.  

5m) The derogation applies to fire-suppressing agents in the form of fluorinated gases used 

for extinguishing fires in high-risk situations where alternatives pose significant risk to health 

or the assets to be protected. These situations may include aviation, data centres and 

cultural/historic resources. Such agents are different from fire-fighting foams which are 

aqueous mixtures. 

5n) The derogation for diagnostic laboratory testing includes precision refrigeration (blood 

bank refrigerator, vaccine storage), ultra-low temperature freezers or cryogenic storage, 

refrigerated centrifuges for sample separation, process chillers for precise temperature control 

and freeze-drying equipment. Use in in-vitro diagnostic devices is also covered. Additional 

information on uses of PFASs in the relevant applications can be found in Table A.103. in 

Appendix A.3.10. 
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5s) The derogation relates to the use of lubricants in industrial or professional settings for 

operations and equipment that require performance under harsh conditions (very high or low 

temperatures, very high or low pressure, chemical resistance, resistance to radiation etc.) or 

for safe functioning and safety of equipment (e.g. circuit breakers and switchgear that has to 

work reliably when required even if not being used for years). 

5t) In the quantification of a substance in a sample an analytical reference standard of the 

same substance is needed. Likewise, some instruments or equipment may rely on calibration 

standards in relevant PFAS analyses. These applications require only minimal amounts of 

PFAS material which are handled under controlled conditions. It is not expected that this will 

change in the foreseeable future, and the derogation is therefore proposed without a time 

limit. 

Potential derogations marked for reconsideration after the Annex XV report consultation: 

5w) The potential derogation related to spray foam applies to expanding foam sprayed on site 

for buildings for insulation purposes. This application and derogation is not related to fire-

fighting foam, which is a different use and is covered in a separate restriction proposal. 

5bb) The potential derogation covers use of perfluorinated engineered fluids that can be used 

to deposit a wide variety of coatings, including silicone, PTFE and heparin. These coatings can 

be deposited on many different types of surfaces, including metals, plastics and elastomers. 

Specific deposition applications include hypodermic needles, surgical and cutting blades, blood 

bags, filters and PVC tubing. Engineered fluids applied as solvents during chemical reactions, 

as inert media, and in microfluidic applications are also covered. 

5cc) The potential derogation refers to fluoropolymer-based membranes with fluorinated side-

chain polymer coatings used for (sterile) venting of medical devices, for example cell culture 

devices, analytical devices, blood tube systems for dialyzer systems, and tube systems for 

eye surgery. 

(3) Paragraph 6 

6a) For food contact materials used in the industrial production of food and feed, a time-

limited derogation is proposed. The following applications are inter alia covered by this 

derogation: 

 Piping and tubing for drinking water applications; 

 Filters to capture contaminants from, for example, steam filtration in food processing; 

 Seals, O-rings, gaskets, tubing and pipes, expansion joints;  

 Valves and fitments, conveyor belting, chutes, guiding rails, rollers, funnels and sliding 

plates, tanks, funnels, rollers, linings, blades of knives and scissors, springs, filter 

membranes and sensor covers, lubricants; 

 

Packaging of food and feed products, non-stick coatings in the industrial and professional food 

and feed production (e.g. industrial cookware, covered under paragraph 6g) as well as food 

contact materials for use in consumer articles shall not be covered by this derogation. 

6b) The derogation covers use in implantable medical devices. A non-exhaustive list of 

implantable medical devices where PFASs are commonly used can be found in Table A.99. in 

Appendix A.3.10. 

Potential derogations marked for reconsideration after the Annex XV report consultation: 
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6h) The potential derogation covers hernia meshes made from fluoropolymers, as well as 

hernia meshes where fluoropolymer coatings are applied to other base materials. 

6i) The potential derogation covers wound treatment products such as bandages, surgical 

tapes and surgical staples. 

6j) The potential derogation covers the use of PFASs (primarily fluoropolymers) as coating of 

medical devices other than Metered Dose Inhalers (MDIs). A list of coatings reported during 

stakeholder consultations is included in Table A.100. in Appendix A.3.10. Coatings of the 

inside of Metered Dose Inhalers (MDIs) are covered by the proposed derogation in paragraph 

6d. 

6k) The potential derogation covers fluoropolymer coatings on ophthalmic lenses and 

fluorinated monomers used in the polymer matrix of rigid gas permeable contact lenses. 

6o) This potential derogation refers to all parts of vehicles where fluoropolymers and 

perfluoropolyethers are needed to ensure the safety of the vehicles and no alternatives are 

currently available (e.g. actuator or engine compartment, fuel system or safety features like 

airbags, ABS, or fire protection). This derogation shall not include the use of fluoropolymers 

and perfluoropolyethers purely for increasing comfort or optical enhancement (e.g. coating of 

trim materials, or textiles for carpets or seat covers). 

(4) Paragraph 7 

Reporting requirements are proposed for derogations with a duration of 13.5 years as well as 

for all applications of fluorinated gases, with a view of creating an understanding of the 

magnitude of continuing emissions as well as the progress made in relation to substitution. 

These reporting obligations would help the European Commission to gather data on the use 

of these substances in these sectors and to monitor any changes. In the event that the data 

reveals any concerns for the sector, further actions can be initiated. The reporting 

requirement will help to monitor whether there are any changes to uses and quantities which 

in turn may indicate changes in the emissions. 

Reporting obligations shall apply to manufacturers, importers of PFASs and PFAS containing 

articles as well as formulators. The Dossier Submitters are aware that the formulator is, in 

contrast to the downstream user, not defined in the REACH Regulation. However, reporting 

by all downstream users is not considered practical by the Dossier Submitters. Manufacturers 

and importers often lack detailed knowledge on the whole supply chain, in particular if these 

are complex. Limiting the reporting obligation only to these actors might not provide sufficient 

use information to enable reviewing of the derogations. Formulators are usually the first 

downstream users of a substance and already have a good knowledge of the remaining supply 

chain and the (end)uses of substance. Therefore, it is proposed to include formulators, but 

not further downstream users in the reporting obligation. 

(5) Paragraph 9  

This restriction proposal in particular does not cover the use of PFASs in fire-fighting foams, 

which is assessed in a separate restriction proposal. It is also not meant to overrule the 

firefighting foam restriction proposal but is intended to be complementary. Additionally, this 

restriction is not meant to affect any other restrictions already included in Annex XVII or 

prohibitions in other applicable Union legislation (e.g. in the POP Regulation).  
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1. Problem identification 

Per- and polyfluoroalkyl substances (PFASs) are a group of thousands of synthetic chemicals 

that are used widely in the EU as well as in the rest of the world, in a broad range of 

applications such as textiles, food packaging, lubricants, refrigerants, and electronics. All 

PFASs in the scope of this restriction proposal are either very persistent themselves, or 

degrade into very persistent PFASs in the environment. This is the key hazardous property 

common to all PFASs in this restriction proposal. Consequently, if releases of PFASs are not 

minimised, humans and other organisms will be exposed to progressively increasing amounts 

of PFASs until such levels are reached where effects become inevitable. In such an event 

these exposures are practically irreversible as it is technically extremely difficult, if at all 

possible, to remove PFASs from the environment.  

Most PFASs, including persistent PFAS metabolites, are either mobile in water or accumulate 

in biota, and both lead to unavoidable exposure of humans and the environment. For example, 

it has been documented that contamination of groundwater, surface water (freshwater, 

estuarine and marine) and biota with PFASs is already widespread. Drinking water 

contamination is already widely reported and it is very difficult and costly to remove PFASs. 

Deterioration of drinking water sources represents a societal concern, especially as drinking 

water is gradually becoming less available due to the effects of global warming. Plants also 

accumulate PFASs via soil and water. Consumption of plant material, e.g. grains and 

vegetables either as roots or above ground plant parts, function as a source of PFASs to 

humans and animals. In both humans and animals, PFASs are transferred to the foetus via 

the placenta and to the offspring via breast milk. Hence, also offspring exposure is 

unavoidable.  

Some PFASs are distributed to remote areas and pristine environments by long range 

transport processes. Some PFASs are gases. Once released, these PFASs are distributed 

around the globe where they contribute substantially to global warming and climate change.  

The most thoroughly researched PFASs (PFOS and PFOA) are suspected carcinogens, cause 

harm to the developing child (as a result of intergenerational exposure) and trigger effects at 

low concentrations in organs such as the liver or in the immune system. There are also data 

identifying some PFASs as potential endocrine disruptors, and the environmental effects of 

some PFASs (e.g. 6:2 FTOH) are sufficient to warrant classification of these PFASs as 

hazardous to the aquatic environment. Although for most PFASs there are insufficient data to 

adequately assess their effects on human health and the environment, increasing research 

efforts that progressed beyond PFOS and PFOA reported similar adverse effects for other 

PFASs. Hence, there is a growing concern for the harmful effects of the complete PFAS family, 

given that concerns similar to the well-studied PFASs may be also expected for the currently 

less studied substances. Adverse effects resulting from ‘combined exposure’ to complex 

mixtures of PFASs are likely for both humans and wildlife. However, these effects cannot 

currently be assessed quantitatively with sufficient certainty for regulatory purposes. A group 

approach to regulation of PFASs is efficient to address this complex interplay of concerns. 

This chapter defines PFASs and characterises environmental and human health hazards and 

risks of the use of PFASs in a broad range of applications.  
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1.1. Hazard, exposure/emissions and risk 

1.1.1. Identity of the substance(s), and physical and chemical properties 

For the purpose of this restriction proposal PFASs are defined as substances that contain at 

least one fully fluorinated methyl (CF3-) or methylene (-CF2-) carbon atom, without any 

H/Cl/Br/I attached to it. This definition is similar to the OECD definition, derived in 2021, 

which reads as: “PFASs are defined as fluorinated substances that contain at least one fully 

fluorinated methyl or methylene carbon atom (without any H/Cl/Br/I atom attached to it), 

i.e. with a few noted exceptions, any chemical with at least a perfluorinated methyl group (–

CF3) or a perfluorinated methylene group (–CF2–) is a PFAS.” (OECD, 2021). For the restriction 

proposal however one exception is introduced (see rationale given below). The exception 

concerns certain fully degradable PFASs subgroups that only contain some specific structural 

elements. 

For the purpose of the Annex XVII restriction entry, the Dossier Submitters propose the 

following definition of PFASs: 

Any substance that contains at least one fully fluorinated methyl (CF3-) or methylene (-

CF2-) carbon atom (without any H/Cl/Br/I attached to it).  

A substance that only contains the following structural elements is excluded from the 

scope of the proposed restriction:  

CF3-X or X-CF2-X’,  

where X = -OR or -NRR’ and  

X’ = methyl (-CH3), methylene (-CH2-), an aromatic group, a carbonyl group (-C(O)-), 

-OR’’, -SR’’ or –NR’’R’’’; 

and where R/R’/R’’/R’’’ is a hydrogen (-H), methyl (-CH3), methylene (-CH2-), an 

aromatic group or a carbonyl group (-C(O)-). 

PFASs, according to the definition used in this restriction proposal, form a broad group of 

substances, including volatile as well as non-volatile PFASs, anionic, cationic, zwitterionic and 

non-ionic substances, polymers of different kinds as well as non-polymers, amphoteric liquids 

(surfactants), etc., with various chain-lengths and degree of fluorination. The group of PFASs 

therefore cannot be characterized by (a) specific (range of) physicochemical properties. 

Nevertheless, they (or their PFAS degradation products) share very high persistence as a 

common characteristic. Information about the physicochemical properties of a selection of 

PFASs is provided in Annex B.1.2. 

This restriction proposal covers all substances defined above as substances on their own, as 

a constituent (including as impurity or additive) as well as in mixtures and in articles. 

The substance scope includes PFASs irrespective of their market status. Hence substances on 

the EU market and other than those currently on the EU market are included to avoid 

regrettable substitution to substances that would have the same identified risks. Some of the 

substances in the scope, which are neither registered under REACH nor CLP-notified, may be 

or may have been on the market outside of the EU. The substance scope also includes 

theoretical substances that are likely never to have been on the market. 
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1.1.1.1. Rationale 

Figure 1 shows the main PFAS subgroups as defined in the OECD 2021 report, including the 

division in subgroups of stable metabolites or ‘arrowheads’ (perfluoroalkyl acids or PFAAs), 

and the precursors to these PFAAs. The terminal degradation products are often referred to 

as arrowhead substances, while the parent substances degrading to the arrowheads are 

referred to as precursors. The term related substance(s) is used interchangeably with the 

term precursors. It should be noted that the polyfluoroalkyl acids (PolyFAAs) and most of the 

other PFASs are not necessarily all direct precursors to PFAAs in the short term, but will 

ultimately somewhere in their life-cycle be able to form PFAAs over time. The figure is adapted 

from Figure 9 in the OECD 2021 report, where more details on the grouping and nomenclature 

of PFASs are available. 
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Figure 1. Main PFAS subgroups , including the subgroup of stable metabolites (PFAAs) or ‘arrowheads’ (       ) and the precursors to the PFAAs (        ). It 

should be noted that the Polyfluoroalkyl acids (PolyFAAs) and most of the other PFASs are not necessarily all direct precursors to PFAAs in the short term but will 

ultimately somewhere in their life-cycle be able to contribute to the release of PFAAs. Figure adapted from OECD (2021) – see Figure 9 therein for more details 

on the grouping and nomenclature. 
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Per- and polyfluoroalkyl substances (PFASs) are a group of synthetic organic chemicals that 

have been in use since the 1950s, i.e. as ingredients or intermediates for industrial and 

consumer applications. They have attracted much public attention since the late 1990s and 

early 2000s, when the hazards and ubiquitous occurrence in the environment of two PFASs, 

perfluorooctanoic acid (PFOA) and perfluorooctane sulfonic acid (PFOS), started to be reported 

and recognized. Early communications used many different terminologies for what nowadays 

are called PFASs (e.g. per- and polyfluorinated chemicals, perfluorinated organics, 

perfluorochemical surfactants or highly fluorinated compounds).  

Research and risk management measures have expanded from PFOA and PFOS to a wider 

range of PFASs, and regulators and scientists across the globe show a growing concern for 

legacy as well as novel PFASs. A study by the OECD/UNEP Global PFC Group identified 4 730 

CAS-numbers associated with individual PFASs or PFAS mixtures (OECD, 2018). A recent 

analysis of PFASs registered under REACH and/or notified to the CLP classification and 

labelling inventory in 2019 and comparison with the OECD/UNEP list revealed that there may 

be as many as >9 000 different individual PFASs. The US EPA has a master list of PFASs which 

combines information from several existing lists into one consolidated list. In 2019 this list 

contained 6 330 different PFASs, while in July 2022 it contained 12 034 PFAS. Hence, a fair 

statement is that the current number of PFASs is at least 10 000. 

In perfluoroalkyl substances all C-H bonds have been replaced by C-F, while in polyfluoroalkyl 

substances two or more C-H bonds have been replaced by C-F but some C-H bonds still 

remain in the molecular structure. Polyfluoroalkyl substances containing at least one 

perfluorinated moiety (-CF2- or -CF3, not being directly attached to -H, -Cl, -Br or -I) are 

within the definition. 

For clarification, a perfluorinated olefinic carbon atom (=CF2) or an aromatic ring bound 

directly to an F-atom (–CF=) does not fulfil the PFAS definition alone (text from OECD (2021). 

Consequently, olefins and aromatic substances would need additional fluoroalkyl elements to 

be regarded as PFASs. 

PFASs can be divided into (functional) subgroups in several ways. Figure 1 provides one way 

to differentiate, where the subgrouping is based on main chemical moieties present. Further 

ways to differentiate are for example carbon chain length and non-polymeric vs polymeric 

structures. The non-polymeric PFASs comprise a range of diverse molecules and include, 

amongst others, perfluoroalkyl carboxylic acids (PFCAs e.g. PFOA), perfluoroalkane sulfonic 

acids (PFSAs e.g. PFOS)2, fluorotelomer-based compounds (e.g. 6:2 FTOH), per- and 

polyfluoroalkanes (e.g. perfluorooctane), perfluorotrialkylamines and per- and polyfluoroalkyl 

ether compounds, such as perfluoroalkyl ether carboxylic acids (PFECAs, e.g. HFPO-DA). 

Within the polymeric PFAS group, fluoropolymers (polymers consisting of a polymeric 

fluorinated carbon backbone), side-chain fluorinated polymers (polymers consisting of non-

fluorinated polymer backbones with per- or polyfluoroalkyl/alkyl ether side-chains attached; 

                                           

2 A frequently used division is based on alkyl chain length where perfluoroalkyl carboxylic acids (PFCAs) 

with seven or more perfluorinated carbons and PFSAs with six or more perfluorinated carbons are 

considered as “long-chain” PFCAs and PFSAs, respectively, and those with shorter perfluoroalkyl chains 

“short-chain” PFCAs and PFSAs (OECD, 2021). It is noted that this definition has not been extended to 

other PFAAs nor to other PFASs. In this document, alkyl chain length of PFCAs and PFSAs is indicated 

as C[number of carbons]. 
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(OECD, 2022)) and perfluoropolyethers (PFPEs; ether polymer backbone with F atoms directly 

attached) are included. 

Some substances contain only a single –CF3 group attached to carbon, and because of their 

structure they are potential precursors to trifluoroacetic acid (TFA). To this subgroup belong, 

amongst others, some fluorinated gases and active ingredients in biocides, plant protection 

products and pharmaceuticals containing a -CF3 group bound to an aromatic ring. Fluorinated 

gases fulfilling the scope definition form the largest contribution by production volume to this 

subgroup. 

The OECD definition of PFASs is based on chemical structure. Hazardous properties or risks 

are not part of it. The substance scope of the proposed restriction is additionally a concern-

based one as it intends to cover PFASs that are very persistent, with the aim to address the 

concerns associated with the persistent nature of these substances.  

Generally, PFASs are either very persistent themselves or will ultimately degrade to very 

persistent degradation products (so-called PFASs arrowheads). There are however a few 

specific PFAS subgroups with combinations of key structural elements for which it can be 

expected that they will ultimately mineralize in the environment. Substances belonging to 

these PFAS subgroups have been shown to fully degrade under environmental conditions3 

(see relevant available degradation data summarized in Annex B.4.1.4.) and thus do not form 

ultimately persistent PFAS arrowheads (perfluoroalkyl acids (PFAAs)). These PFAS subgroups 

are hence excluded from the scope definition of this restriction proposal. A schematic 

illustration of the excluded substance groups is depicted in Figure 2, and some examples are 

presented in Figure 3.  

  

                                           

3 Fully degrade implies mineralize to CO2, H2O and HF, leaving no persistent fluorinated organic 

metabolites that would fulfil the scope definition. 
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R, R', R'', R''' = hydrogen (-H), methylene (-CH2-), methyl (-CH3), an aromatic group or a carbonyl 

group (-C(O)-) 
 
Figure 2. Substances excluded from the scope of the restriction proposal (schematic 
overview). 

 

 

Figure 3. Examples of PFASs that are excluded from the scope of the restriction proposal. 

 

 

1.1.2. Justification for grouping  

PFASs are considered as a group because all members of the group share a common hazard 

and risk (described in sections 1.1.4 and 1.1.6). This is, in essence, the result of the very 

persistent property of the perfluorinated part(s) of PFAS molecules. 
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Specific PFASs have previously been assessed (and in some cases have been subject to risk 

management) on the basis of the PFAS moieties that they contain (see Annex B.1.3.). For 

example, PFOA is a very persistent (vP) substance that is the common final (terminal) product 

of the environmental (bio)degradation of various different PFASs which all contain the 

perfluoroheptyl moiety. PFASs have been allocated to subgroups based on their respective 

terminal degradation product (respective common perfluorinated moiety) (see Figure 1). Over 

sufficient time horizons all precursor substances will contribute to environmental stocks of 

their corresponding arrowhead substances (see Annex B.4.1.3. for further details). This 

grouping approach is acknowledged as a basis for risk assessment also by several scientists, 

who consider that regulation of PFASs on the basis of persistence alone should already suffice 

(see e.g. Cousins et al. (2020b); Scheringer et al. (2022)).  

Based on the experience with European regulatory activities on PFASs since 2014, it is 

expected that PFASs restricted individually or per arrowhead group (e.g. PFOA and related 

substances) might simply be replaced with slightly different non-restricted PFASs 

(e.g. ADONA or HFPO-DA) with similar risks. This observation provides the main motivation 

to include all PFASs having equivalent hazard and risk in a single restriction proposal, to avoid 

regrettable substitution by other PFASs. 

Some PFASs included in the scope of the proposed restriction may have a negligible or indeed 

no current use. However, such PFASs would need to be included in the scope, either because 

their use may increase as a result of becoming an alternative for other, restricted PFASs, or 

due to new uses.  

To summarise, the grouping is based on structural similarity (common perfluoroalkyl 

moieties) that triggers equivalent hazards and risks among the substances covered, primarily 

related to the very persistent property of the substances (due to the parent compounds and/or 

degradation/transformation products). However, the grouping is also justified by the desire 

to avoid regrettable substitution and prevention of future exposures of those PFASs which are 

not currently in use.  

1.1.3. Classification and labelling 

Around 6 600 PFASs have a classification (mostly self-classification) for at least one 

environmental, human health, and/or physicochemical endpoint in ECHA’s classification and 

labelling notifications database. 

When looking specifically at human health endpoints considered of most concern following 

long-term exposure of humans (i.e. carcinogenicity (Carc.), mutagenicity (Muta.), 

reproductive toxicity (Repr.) including effects on or via lactation (Lact.), and specific target 

organ toxicity (STOT RE)), 357 PFASs have a classification for at least one of these five 

endpoints, of which 41 are harmonised classifications (Q4 2020), see Annex B.3. for more 

information.  

With regard to the environmental hazards (hazardous to the aquatic environment and 

hazardous to ozone layer) 1 129 PFASs have a self-classification. 

1.1.4. Hazard assessment  

1.1.4.1. Overview  

PFASs is a broad term used to cover at least 10 000 specific chemical substances which have 

a wide range of uses. These uses are principally based around the carbon-fluorine bond which 
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is particularly strong and highly persistent (see below section 1.1.4.2 on persistence, and 

Appendix 3 of the study on the use of PFASs in fire-fighting foams (Wood, 2020)). All PFASs 

in the scope of this restriction proposal are either very persistent themselves, or degrade into 

very persistent PFASs in the environment. This is the key hazardous property common to all 

PFASs in this restriction proposal. Further supporting concerns vary among these PFASs. 

These properties include bioaccumulation, mobility, long range transport potential (LRTP), 

accumulation in plants, global warming potential and (eco)toxicological effects (sections 

1.1.4.3-9) and concerns related to a combination of properties (section 1.1.4.10). Taken 

together this can create concerns where PFASs, emitted to the environment, reach and 

contaminate important resources such as groundwater, on which abundant literature is 

available (see also Annex B.4.2.).  

Goldenman et al. (2019) indicate that the contamination may be poorly reversible or even 

irreversible, and may reach levels that could render natural resources such as soil and water 

unusable far into the future, resulting in continuous exposure and unavoidable harmful health 

effects, particularly for vulnerable populations, such as children. 

There is evidence to suggest that exposure to PFASs can lead to adverse health effects in 

humans (by eating or drinking food or water contaminated by PFASs). In particular there are 

indications that the long-chain substances PFOS and PFOA can cause reproductive and 

developmental, liver and kidney, and immunological effects in laboratory animals. 

Furthermore, both chemicals have caused tumours in animal studies. The use of PFOS and 

PFOA is already regulated in the Stockholm Convention. Other PFASs like PFHxS, PFBS and 

HFPO-DA have been listed as SVHCs, based on there being an equivalent level of concern to 

the named groups of chemicals under the authorisation provisions under REACH (carcinogens, 

mutagens and reprotoxicants (CMRs) and persistent, bioaccumulative and toxic/very 

persistent and very bioaccumulative (PBTs/vPvBs) chemicals). 

Based on the physical properties of PFASs (particularly mobility and persistence) along with 

identified health effects for some PFASs, PFASs represent a challenging environmental and 

human health hazard. 

All PFASs are considered to be very persistent, either on the basis of their own very persistent 

properties or the very persistent properties of their terminal degradation product 

(arrowhead). Additional hazardous properties depend on the specific structure of a PFAS. 

Properties of concern identified in investigated PFASs as well as concerns resulting from 

specific combinations of properties are listed in Figure 4 and further described below. 
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Figure 4. PFAS properties and property-related concerns resulting from combinations of the 
properties. 

 

1.1.4.2. Persistence 

As detailed in Annex B.4.1. on degradation, PFASs are among the most stable organic 

compounds. Common for all the PFASs is that they have perfluoroalkyl moieties present. 

These moieties resist environmental and metabolic degradation due to the very stable C-F 

bonds. As presented in Figure 1 and introduced in section 1.1.1, PFASs can be divided with 

regard to the hazard assessment into “precursors” and “arrowheads”. The precursors are 

known or expected based on modelling to degrade on a timescale from hours to years to the 

arrowheads, such as e.g. PFCAs, PFECAs and PFSAs. There is a common understanding about 

grouping PFASs according to their stable degradation end-products (e.g. Cousins et al. 

(2020a)). 

After gradual degradation of the non-fluorinated part, the degradation stops when only 

perfluorinated carbons, and often other moieties at their highest oxidation state and with high 

persistence, are left in the substance (see more in Annex B.4.1.). 

Environmental degradation of the non-fluorinated moieties in PFAS precursors often leads to 

the formation of PFAS intermediates and ultimate degradation products with increased 

mobility in water and/or air via oxidative chemical and biochemical degradation processes in 

the environment, see description of the precursor degradation in Annex B.4.1.3. 

Degradation half-lives of the arrowhead PFASs in the environment exceed the criteria for very 

persistent substances in Annex XIII to REACH by far. For example, PFAAs are key arrowheads 
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in the environment, and if PFAAs degrade, they do it so slowly that it is not observable in 

standard tests.  

The high persistence of PFASs is their main concern, for the following reasons: 

The continuous use and release of these very persistent substances leads to sustained 

exposure and increasing stocks in the environment. The high persistence in the environment 

will lead, inevitably, after release to distribution of PFASs from one environmental 

compartment to another (e.g. from soil to freshwater to marine environment). Even if 

releases of PFASs are minimised now, PFASs will remain in the environment for a very long 

time (see further details in Annex B.4.). Furthermore, the combined historic releases of 

precursor PFASs form arrowhead PFASs over time. Therefore, the precursor stocks in the 

environment represent a long-term source of arrowhead substances, even if the releases of 

precursors are stopped. The longer the stock is allowed to increase, the less effective the 

emission reduction will become.  

The increasing stock pollution will result in increasing likelihood that known and unknown 

effects occur, be it by a single chemical and/or in a mixture with other substances (e.g. Bil et 

al. (2021).  

The persistence as the core concern of PFASs has also been pointed out by scientists for 

instance in the Helsingør Statement on PFASs (Scheringer et al., 2014) as well as the follow 

up Madrid statement (Blum et al., 2015). Cousins et al. (2019) suggested to regulate PFASs 

on the basis of their very high persistence only and has named this the “P-sufficient approach” 

to regulatory action. Persistence alone was the justification for the regulation of PFASs as a 

class in California (Balan et al., 2021). 

Further papers have discussed the role of persistence in decision making as the most 

important criterion or only property to justify regulation (Cousins et al., 2020b; Klöpffer, 

1994; Mackay et al., 2014; Persson et al., 2013; Scheringer et al., 2022; Stephenson, 1977), 

see also Annex B.4.1.5. 

1.1.4.3. Long range transport potential (LRTP) 

The LRTP is assessed and discussed in more detail in Annex B.4.2.8. PFASs may concentrate 

in the respective compartment into which PFASs partition according to their specific properties 

(e.g. water-soluble substances concentrate in water, while volatile substances partition to 

air). PFASs can be transported by air, water and matrices to which they are adsorbed or 

absorbed, such as dust, sediments, migratory animals, or through matrices in which it is 

included as additive, e.g. polymers. Because of non-degradability, the movement of their 

carriers leads to global drift of PFASs over long distances from the point of release. Calculated 

characteristic travel distances (CTD) of FTOHs and PFCAs reach thousands of kilometres in air 

and water. Consequently, PFAS discharges from some regions could affect the whole earth, 

even remote areas like the Antarctic. For volatile PFASs, such as FTOH, the long-range 

transport route is expected to change from LRTP via air to water when the substances degrade 

to their corresponding arrowhead PFCAs. Transport pathways are generally complex, also for 

other precursor-PFASs due to the change of the fate-determining properties during 

degradation into their arrowheads. The residence time of a substance in a certain 

compartment may strongly vary and depending on the respective compartments moving 

capacity, the transport of PFASs to remote areas occurs time delayed. 

As provided by monitoring data (see Annex B.4.2.7.) PFAS contamination is not 

geographically limited but PFASs are found ubiquitously in the environment. This is due to 
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their wide dispersive uses and distribution in a global market but also due to their global 

distribution in long-range environmental transport from source regions to the entire global 

environment including remote areas.  

1.1.4.4. Mobility 

Generally, substances with a moderate to high solubility in water combined with a low 

adsorption potential can be considered to have a high mobility in the aqueous environment. 

Such substances tend to stay in the water phase, rather than bind to organic material and 

sediments.  

Water solubility of PFASs varies from very soluble to insoluble (see examples in Annex B.1.2.). 

For example, the water solubility of PFCAs and PFSAs is high with carbon chain length below 

8 but with increasing carbon chain length the solubility tends to decrease. Generally, short-

chain PFAAs and many long-chain PFAAs can be considered mobile in water (see 

Annex B.4.2.1. for details). Degradation of precursor-PFASs in the environment to PFAAs also 

render the precursors mobile in water at some point of time. For example, fluorinated olefins, 

which are not necessarily all mobile themselves, degrade into PFCAs (see Annex B.4.1.3.) 

hence becoming mobile. The same occurs, e.g. to side-chain fluorinated polymers. 

The adsorption potential of PFASs is also subject to variation depending on the PFAS (see 

details in Annex B.4.2.1.). Data for PFCAs, PFSAs and perfluoroalkylphosphonic acids indicate 

that there is a trend of increasing KOC values with increasing chain length (e.g. PFCAs logKOC 

0.437-3.3, PFSA 0.352-3.675). Perfluorinated olefins which lack a functional group have 

higher KOC values than the PFAAs with the same chain length. It is expected that PFASs lacking 

a functional group will be more adsorptive than a PFAS with a functional group of the same 

chain length. Ding et al. (2018) measured the partitioning behaviour of PFASs between the 

dissolved phase, surface sediment and suspended particulate matter in the Dalian Bay, China. 

PFOA, PFBA, and PFBS were the predominant PFASs in the water dissolved phase, while PFBS, 

PFOS and PFOA were the most prevalent compounds in suspended particulate matter. A log 

Kd for PFBS of 3.4 was reported, and it was concluded that PFSAs (including PFBS) and the 

long-chain PFCAs were more inclined to partition to the suspended particulate matter phase.  

It should however be noted that up to a chain length of 4 carbons perfluoroalkanes have 

boiling points below 0 °C. It is more likely that these short-chain perfluoroalkanes evaporate 

into the air when released to the environment. The same applies to the short-chain 

perfluoroalkylethers without further functional groups (see Annex B.1.2.). 

Measured data illustrating the distribution of PFASs in the environment is provided in 

Annex B.4.2.7. These are reflected by the property data on the mobility of PFASs.  

Mobility of PFASs in water contributes to their long-range transport potential, drinking water 

contamination potential, uptake in plants and in combination with high persistence to increase 

of internal exposures in biota, see further discussion on mobility as a concern in 

Annex B.4.2.1. and the subsection 1.1.4.10 below.  

For those PFASs, which are volatile (see Annex B.4.2.4.), distribution in the environment 

occurs mainly via air. 

1.1.4.5. Accumulation in plants 

A detailed assessment of accumulation in plants is provided in Annex B.4.4. 



ANNEX XV RESTRICTION REPORT – Per- and polyfluoroalkyl substances (PFASs) 

26 

Studies on accumulation of PFASs in plants are lacking for the majority of PFASs. However, 

several studies provide evidence that plants accumulate many PFASs to levels which exceed 

the expected levels based on equilibrium partitioning. According to the review by Li et al. 

(2022), the reported average log Bioaccumulation factor (BAF) values range between 0 and 

1 (or even exceed 1 for PFBA), indicating potential of PFASs to transfer from contaminated 

soil to plants. High accumulation of some PFASs is also indicated for instance in the study by 

Blaine et al. (2013), where the accumulation of PFCAs (C5-C10) and PFSAs (C4, C6, C7, C8, 

C10) was investigated in lettuce and tomato grown on biosolid-amended soils. The reported 

BAFs for lettuce in this study ranged between 0.19 – 28.4 (municipal soil), and between 

0.52 – 56.8 (industrially impacted soil) (C10 PFSA < LOQ). The greatest accumulation was 

seen for C4 PFCA. Another study with plants from biosolid-amended fields (Yoo et al., 2011) 

reports the highest accumulation factor among all measured PFASs (PFCAs, PFSAs, FTOHs) 

for PFHxA, with a grass/soil accumulation factor of 3.8. Accumulation potential (BAF) 

decreased logarithmically with increasing chain length. It is noted that all the studied PFASs 

are arrowhead PFASs, hence also very persistent. 

A recent review article on exposure routes, bioaccumulation and toxic effects of PFASs on 

plants shows that bioaccumulation processes of PFASs in plants are highly variable, because 

of the complexity of PFAS chemistry (Li et al., 2022).  

Whereas short-chain PFASs typically accumulate in above-ground plant parts, long-chain 

PFASs accumulate in roots and show lower translocation factors to the above-ground plant 

parts. This is influenced by the higher water solubility, lower molecular size and lower 

hydrophobicity of the short-chain PFASs. Studies also indicate that the short-chain PFCAs are 

more effectively taken up by plants compared to the long-chain PFCAs (Felizeter et al., 2014; 

Yoo et al., 2011).  

Consumption of plant material, e.g. grains and vegetables either as roots or above ground 

plant parts, function as a source of PFASs to humans and animals. Accumulation of many 

arrowhead PFASs in plants increases the relevance of this route of exposure. Accumulation in 

plants is of additional relevance when agricultural soil is contaminated with PFASs, leading to 

the contamination of agricultural plants (see Annex B.4.2.3. and Annex B.4.4. for an example 

case).  

1.1.4.6. Bioaccumulation 

A detailed assessment of bioaccumulation of PFASs is provided in Annex B.4.2.9., while 

monitoring data also provide information on bioaccumulation in the field as outlined in 

Annex B.4.2.6. and Annex B.4.2.7. By now, C11-C14 PFCAs and C6-PFSA have been shown 

to fulfil the vB-criterion and C8-C10-PFCA the B criterion (vB not assessed) under REACH.  

Studies with mammalian species show that PFASs are readily absorbed and distributed across 

various tissues and that some PFASs (particularly the long-chain PFASs) have a long half-life 

in organisms. Data for PFCAs and PFSAs and some PFECAs indicate that PFASs partition into 

proteins. Binding to albumin and transporter proteins, which are classes of proteins 

ubiquitously expressed, efficiently distributes PFASs into different tissues, and enhance 

passage across brain, placental barriers, and transfer via milk. Accordingly, PFASs do not 

follow typical accumulation patterns, i.e. partitioning into adipose tissue, but rather bind and 

accumulate in protein-rich organs like the liver.  

Generally, Bioconcentration factor (BCF) measurements have been focused on PFHxS, PFOS, 

PFOA, PFNA, and PFDA. Accordingly, in general, carbonyl and sulfonyl PFAS classes are 

relatively data rich, whereas phosphate, fluorotelomer, and ether PFAS classes are data-
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limited for fish and lack data for most other taxonomic classes. Among the 43 PFASs for which 

mean BCF and BAF studies are available in different aquatic species 62% (27 compounds) 

have a BCF and/or BAF values above the threshold for fulfilment of the B-criterion in REACH 

Annex XIII. For example, PFASs such as F-53B and p-perfluorous nonenoxybenzenesulfonate 

(OBS) were recently shown to significantly accumulate in common carp (Shi et al., 2020; Shi 

et al., 2015). The existing studies suggest that PFPiAs and PFPAs follow similar patterns as 

PFCAs where the total number of perfluoroalkyl carbons correlate with the BCF. In a BCF study 

by Chen et al. (2016) the long-chain PFPiAs (total carbon ranged C12 to C18) would appear 

to exceed BCF of 5 000 in fish (whole-body log BCFs ranged between 4.6 and 9.2), while the 

log BCF values of the PFPAs (C6-C10) ranged between 1.2 and 2.3 (see further details in 

Annex B.4.2.9.).  

Furthermore, PFASs, particularly the PFAA arrowheads, accumulate more in air-breathing 

organisms as compared to gill breathing organisms, because unlike the latter, air-breathers 

cannot readily eliminate PFASs by passive diffusion. Elimination to water via gills is facilitated 

by the appropriate solubility of most PFASs, while air-breathing organisms are not able to 

excrete PFASs by ventilation via the lungs to air. Thus, established assessment methods of 

bioaccumulation, based on bioconcentration testing in aquatic organisms, do not function as 

methodology for estimating the bioaccumulation behaviour of PFASs in general (see 

Annex B.4.2.9.5.). Unfortunately, in comparison with freshwater species, laboratory 

bioaccumulation data are very limited for air-breathers. Further discussion on toxicokinetic 

behaviour from experimental studies in laboratory mammals, is provided in Annex B.4.2.9.1. 

and Annex B.5.1.  

Short-chain PFASs are generally more hydrophilic and mobile in aqueous systems than long-

chain PFASs. Short-chain PFASs are also more readily excreted by urinary excretion in air-

breathing organisms and tend to be less bioaccumulative, while the strength of 

bioaccumulation potential usually increases with perfluoroalkyl chain length. In general, BCFs 

and BAFs of PFASs with 8 or more carbons increase uniformly with increasing number of 

carbons in the alkyl chain, with highest bioaccumulation potential of compounds with 12 to 

14 carbon-chain length. Available laboratory bioconcentration studies in freshwater fish 

indicate that PFASs with a shorter alkyl chain, i.e. HFPO-DA, EEA-NTH, ADONA, are generally 

less bioaccumulative in fish. However, bioconcentration factors below 2 000 L/kg could 

potentially reach similar levels in biota compared to substances that are known to 

bioaccumulate due to increasing and irreversible exposure to PFASs (see section 1.1.4.10/ 

Annex B.4.3.). Furthermore, the relationship between chemical structure, affinity to proteins 

and accumulation pattern is complex and still a matter of research. For example, a comparison 

of laboratory BCFs with field BAFs revealed that 60% (26 of 43 comparisons) of the BAFs are 

greater than their corresponding BCFs (Burkhard, 2021), possibly due to multiple exposure 

routes taking place in field conditions (e.g. exposure via food in addition to exposure from the 

water phase only).  

Due to the aforementioned properties, many PFASs accumulate in air-breathers, and long-

chain PFASs biomagnify in marine and fresh-water food webs, reaching high levels in top 

predators including humans and vulnerable species (see Annex B.4.2.9.6.). It is noted that 

as a consequence this may negatively affect the recommendations related to consumption of 

meat and/or entrails of certain animals (e.g. deer, fish for PFOS and PFOA in EFSA (2018)).  

Field studies on long- and short-chain PFASs that can be analytically distinguished 

demonstrate that some PFASs (e.g. PFBA, PFBS, PFHpA, PFHxA, PFHxS, PFOS, FOSA, 6:2 

FTOH, F-53B, TFA, and C9-C11 PFCAs) are found in various environmental compartments 

(Annex B.4.2.6. and Annex B.4.2.7.) while particularly PFOS and long-chained PFCAs are 
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detected in elevated levels in mammals, birds, fish or other vertebrates throughout Europe 

and globally. Notable is that not just arrowheads but also precursors (e.g. 6:2 FTOH) are 

found in biota, even though only very few studies focus on their detection. Given the fact that 

for the majority of PFASs no, or insufficient, data on bioaccumulation behaviour are available, 

substantial and large uncertainties remain. Overall, the data on the bioaccumulation potential 

of PFASs, which are currently available, are not sufficient to substantiate bioaccumulation in 

the environment for all PFASs. It is noted that routine target analysis of food items and wildlife 

usually includes only the most commonly used and/or identified C4–C15 PFCAs and C4–C10 

PFSAs, missing a large fraction of other PFASs as outlined in Annex B.4.2.6. Hence, the actual 

combined exposure to PFASs is expected to be even higher than observed in the monitoring 

programs. 

Yet in conclusion, considering the increasing lines of evidence from modelling, laboratory and 

monitoring studies, there is a justified concern for a subset of PFASs being bioaccumulative 

while large uncertainties remain for the majority of compounds due to lack of data. 

1.1.4.7. Ecotoxicity 

There is evidence for a subset of PFASs that they cause adverse effects in ecotoxicological 

tests with various environmentally relevant species e.g. invertebrates, fish, amphibians, 

birds, reptiles, mammals, plants or wildlife (see Annex B.7.1. and Annex B.7.2.). Adverse 

effects occur on the molecular level (e.g. genotoxic effects), the organ-level (e.g. steatosis 

(fatty liver)) as well as organism level (e.g. mortality or reproduction) the latter of which may 

also have relevance at the population level. The large number of different substances with 

heterogenous properties (e.g. due to different functional groups) in the group of PFASs makes 

the assessment of their ecotoxicity very complex. Additionally, conventional ecotoxicological 

tests may not be suitable to detect long term effects from exposure to PFASs across several 

generations. Lastly, it is noted, that 6:2 FTOH was evaluated by RAC to warrant a classification 

of Aquatic Chronic 1 (ECHA, 2021b).  

1.1.4.8. Endocrine Activity/Endocrine Disruption 

Collected evidence of endocrine activity (EA)/endocrine disruption (ED) of several PFASs 

indicates that adverse effects through interaction of certain PFASs with the hormone system 

as well as cross generational exposure cannot be excluded (see details in Annex B.7.5.). In 

summary, the data from in silico, in vitro and in vivo studies listed in Annex B.7.5. provide 

indications of interactions of certain PFASs with the endocrine system of environmental 

species. Adverse effects observed in those studies comprise e.g. altered receptor activity, 

changes of hormone levels, reduced fecundity, changes in sex-ratio, or developmental 

inhibition. Similar limitations apply to the assessment of EA/ED of PFASs as described above 

for the ecotoxicity of PFASs. Additionally, it should be mentioned that the substance 

evaluation (SEv) for 3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctylacrylate (6:2 FTA) and 

3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyl methacrylate (6:2 FTMA) was recently concluded, 

stating that “Available studies indicate that 6:2-FTOH (one main degradation product of 6:2 

FTA/6:2 FTMA) interacts with the HPG (hypothalamic-pituary-gonadal) axis and PFHxA 
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(another important degradation product) interacts with the HPT (hypothalamic-pituary-

thyroid) and HPG axis”4. 

1.1.4.9. Effects on human health 

Available scientific literature on PFASs that have been investigated in animal and 

epidemiological studies clearly show human health hazards and concerns for many PFASs (for 

details, see Annex B.5.). 

There is a vast amount of literature published on the health effects of PFASs, mostly on the 

PFAA arrowheads PFCAs and PFSAs, especially on PFOA and PFOS. Other PFASs have been 

less well-studied, but scientific attention and available hazard information is increasing. Some 

precursors to PFAAs may be of less direct concern with regard to human health effects, but 

will ultimately add to exposure of PFAAs due to degradation (see Annex B.4.1. for details) 

and hence, also indirectly add to the concern. Below, the human health effects reported for 

PFASs are summarized per main PFAS category. 

PFAAs (arrowheads and precursors) 

In humans, many PFAAs are readily absorbed after oral exposure, while less is known 

regarding absorption after inhalation and dermal exposure (details in Annex B.5.1.1.1.). Many 

PFAAs bind to proteins and are thus distributed to protein-rich tissues including liver, kidneys, 

and blood. PFAA precursors are metabolised in humans to arrowhead PFAAs, which are not 

further metabolised. Estimated human half-lives for PFAAs range from a few days to a month 

(e.g. PFBA, PFBS, PFHxA) to a couple of years (such as PFOA, PFNA, PFDA, PFHxS or PFOS) 

to over 10 years (e.g. PFUnDA). Half-lives are much shorter in rodents (and other 

experimental animal models) than in humans and a difference in half-lives between sexes is 

often observed. Consequently, the observed toxicity in rodents may underestimate the 

toxicity to humans. PFAAs are mainly excreted via urine and faeces and are released to the 

environment. Some PFAAs have a strong potential for bioaccumulation in humans as shown 

by the long half-lives (details in Annex B.5.1.1.4.) due to the protein-binding properties 

(details in Annex B.4.2.9.2.).  

EFSA extensively reviewed the epidemiological evidence for association between PFAS 

exposure and adverse effects in humans (EFSA, 2018; EFSA, 2020). Most data were related 

to PFOS and PFOA, but information was available also for some other PFCAs and PFSAs. EFSA 

inferred that there is sufficient evidence to conclude that there is an association between 

increased serum levels of various PFCAs and PFSAs and reduction in vaccine antibody 

response, increased serum cholesterol, increased serum alanine transferase (ALT) and 

reduced birth weight. EFSA also identified some evidence of increased propensity of infections 

(see Annex B.5.2.1.5. and Annex B.5.3.1.1.). The association with immune effects was the 

most sensitive endpoint in humans and was a sensitive endpoint also in experimental rodents. 

Based on this EFSA has established a Tolerable Weekly Intake (TWI) of 4.4 ng/kg bw/week 

for the sum of PFOA, PFOS, PFNA, and PFHxS (EFSA, 2020). Epidemiological studies published 

after the EFSA opinion generally support or strengthen conclusions on the above-mentioned 

associations and some more data on other PFAAs than PFOS and PFOA have become available  

                                           

4 Once published, the conclusion document can be found here: https://echa.europa.eu/de/information-

on-chemicals/evaluation/community-rolling-action-plan/corap-table/-

/dislist/details/0b0236e1807ebe59, date of access: 2023-01-05.  

https://echa.europa.eu/de/information-on-chemicals/evaluation/community-rolling-action-plan/corap-table/-/dislist/details/0b0236e1807ebe59
https://echa.europa.eu/de/information-on-chemicals/evaluation/community-rolling-action-plan/corap-table/-/dislist/details/0b0236e1807ebe59
https://echa.europa.eu/de/information-on-chemicals/evaluation/community-rolling-action-plan/corap-table/-/dislist/details/0b0236e1807ebe59
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(Annex B.5.3.1.1.). Furthermore, additional data for the PFOS alternative 6:2 Cl-PFESA (F-

53B), which were not evaluated by EFSA, indicate similar associations with these health 

outcomes. 

Experimental animal studies across different groups of PFAAs demonstrate that liver, kidney, 

thyroid, immune system, and reproduction are main targets of PFAAs’ toxicity, as outlined in 

Annex B.5.2. In rodent studies, the most consistent effects included enlarged liver, 

hepatocellular hypertrophy, increased serum ALT, increased kidney weight, toxicity to 

reproduction, effects on lymphoid organs, and decreased serum thyroid hormone levels. In 

particular, liver effects have been observed for most PFAAs for which animal studies are 

available (Annex B.5.2.1.1.). For PFOS, PFHpA, PFOA, PFNA, and PFDA and their salts this 

has resulted in harmonized classifications for carcinogenicity (Carc. 2, except for PFHpA), 

reproductive toxicity (Repr. 1B), effects on or via lactation (Lact., except for PFHpA) and 

specific target organ toxicity - repeated exposure (STOT RE 1, except for PFDA), see 

Table B.2. in Annex B.3.1. Harmonized classification for 6:2 FTOH (STOT RE 2) has been 

agreed by RAC but is not yet officially included in Annex VI of CLP. 

Data available for less well-studied PFAA arrowheads and some PFAA precursors indicate that 

these PFASs can have similar effects as the well-studied ones mentioned above (see 

Annex B.5.2.). For example, PFBA exposure of experimental animals resulted in similar effects 

on liver (enlarged liver, hepatocellular hypertrophy and partially necrosis) as well as thyroid 

hypertrophy and full litter resorption, although effects occur at higher doses compared to 

PFOS/PFOA. Another example is HFPO-DA, which was initially introduced as a safer alternative 

to PFOA but showed comparable concerns as PFOA (Blake et al., 2020) and for which US EPA 

recently proposed a lower reference dose than for PFOA and PFOS (EPA-US, 2021a).  

As supporting evidence for similar toxicity concerns, a number of other PFAAs and PFAA 

precursors have self-classifications for Carc., Repr., Lact. and/or STOT RE. These self-

classifications cover, for example, the following PFAS categories: the side chain aromatics 

(part of which are TFA precursors), the fluorotelomers (e.g. fluorotelomer alcohols, epoxides, 

(meth)acrylates, sulfonic acids, etc.), and other PFAA-precursors (e.g. perfluoroalkyl iodides, 

sulfonamides, carbonyl amides etc.; details in Annex B.3.2.). Exemplarily of note, HFPO-DA, 

POSF, 6:2 FTSA and 8:2 FTSA have self-classifications for STOT RE, and POSF as well for 

Repr. Even though there is still a large number of PFASs that have no (self-)classification for 

the properties of concern, the absence of classification does not mean that these PFASs do 

not have these properties. It is more likely that for the vast majority of these substances, no 

study data are available to serve as a basis for classification. In the absence of evidence to 

the contrary, it can therefore be assumed that some of the less well-studied PFAAs and PFAA 

precursors also exhibit one or more of the properties of concern. 

Many PFASs contain only a single –CF3 group and are considered potential TFA precursors as 

a special subclass of PFAAs. This group is heterogeneous with various types of effects and 

mechanisms of actions. The effects of these substances measurable in standard tests can 

often be attributed to the non-fluorinated parts of the substances. However, as most of these 

substances are expected to ultimately degrade in the environment to TFA (details in 

Annex B.4.1.), they will contribute to the overall exposure to and risks of PFAAs. Concerns 

for human health by TFA itself are limited to effects at high doses in experimental animals: 

liver effects (increased liver weight, hepatocellular hypertrophy, increased ALT), increased 

kidney weight, decreased white blood cells, reduced weight of reproductive organs, litter loss, 

reduced body weight of offspring, and malformations (see Annex B.5.2.). 
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Oligomeric/polymeric PFASs 

The Dossier Submitters identified oligomers as well as diverse groups of polymeric PFASs, 

such as side-chain fluorinated polymers, fluoropolymers, incl. fluoroelastomers, and 

perfluoropolyethers (details e.g. in Annex A.2.1.2. and Annex A.2.1.4.). Under the REACH 

regulation, oligomers are not defined. They are composed of a small number of linked 

monomer units but do not fulfil the criteria of the polymer definition in the REACH regulation 

(Article 3(5)). For polymers defined under REACH, no registration is required to date. No 

toxicity information was found in the REACH registered substance database for oligomeric or 

polymeric PFASs. Potential risks of polymers to human health are still under estimation (BIO 

by Deloitte, 2015; Bougas et al., 2020). Solid polymer particles (non-fluorinated and 

fluorinated) are partially restricted under REACH in the restriction for intentionally added 

microplastics (ECHA, 2019a; ECHA, 2020). The microplastics restriction discusses concerns 

related to synthetic polymer microparticles in general (ECHA, 2019a; ECHA, 2020), which 

may cover the concerns related to solid particles of polymeric PFASs. Some occupational 

studies showed effects of particles of polymeric PFASs (see Annex B.5.4.), but PFAS-

specificity remains unclear. 

Properties within the group of oligomeric/polymeric PFASs can vary considerably. 

Oligomers/polymers can vary in terms of molecular weight distribution, physical state, and 

possible inclusion of co-monomers and others, but can carry the same name and/or CAS 

number. Moreover, unique identifiers for oligomeric/polymeric PFASs are often not available 

which can further complicate clear assignment of the substance to health effects. Additives 

and non-intentionally added substances (NIAS) can also play a relevant role in the final 

oligomer/polymer product. For further details see Annex B.5.1.2. and ECETOC (2019). 

Furthermore, the end-of-life fate of the polymers is uncertain (Annex B.4.2.7.8.). 

Only a few studies with toxicological information are available for this diverse group of 

oligomeric and polymeric PFASs. Most available toxicological studies of oligomeric/polymeric 

PFASs investigated oligomeric PCTFE oils and pure PCTFE oligomers.  

Repeated oral and inhalation animal studies (mainly rodents) with oligomeric PCTFE oils as 

well as pure trimer and tetramer oligomers, reported adverse health effects such as liver and 

kidney effects as well as loss of body weight or reduced body weight gains, which would 

generally fit the typical effects observed for non-polymeric PFASs (details in Annex B.5.2.1.). 

The available data indicate that oligomeric PCTFE can be bioavailable.  

For human inhalation, following occupational exposure to degradation products of polymeric 

PTFE (e.g. pyrolysis products) or particles (e.g. spray application), severe toxic lung effects 

are reported (details in Annex B.5.4.).  

The structures of side-chain fluorinated polymers as well as perfluoropolyethers are different 

from that of fluoropolymers. Little to no data is available on the toxicity of these two groups 

of polymeric PFASs. Side-chain fluorinated polymers are considered potential PFAA 

precursors, as it is expected that they release PFAAs at any point in their lifecycle (details in 

Annex B.4.1.3.). For a polymeric PFPE product in one study, male rats showed mild 

degenerative change in the basophilic tubules of the kidney following oral exposure 

(Malinverno et al., 1996) (details in Annex B.5.2.1.3.). 

Clarity on effects after repeated exposure of the diverse group of oligomeric/polymeric PFASs 

cannot be given on the basis of available data. However, given that at any point in their 

lifecycle oligomeric/polymeric PFASs may generate and/or release non-polymeric PFASs, 
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e.g. PFAAs, in particular at end-of life (Lohmann et al., 2020), oligomeric/polymeric PFASs 

contribute to the overall exposure to and risks of non-polymeric PFASs.  

Fluorinated gases 

For fluorinated gases, some effects are similar to those observed for PFCAs and other PFAA 

arrowheads, in particular effects on liver of some HFCs, HFOs and HFEs and effects on 

lymphoid organs of some HFCs and HFOs (see Annex B.5.2.1.). Available data indicate that 

most of the fluorinated gases have lower potencies compared to the arrowheads. Moreover, 

some fluorinated gases (e.g. some HFOs) ultimately degrade to PFAAs, e.g. TFA or PFBA 

(Annex B.4.1.3.2.). Hence, also these gases will contribute to the overall exposure to and 

risks of PFAAs. 

Combined effects of co-occurring PFASs 

Many different PFASs co-occur in the environment, drinking water, food, and in human blood 

(see Annexes B.4.2.6., B.4.2.7., B.9.7., B.9.21., B.9.22.). Thus, there is combined exposure 

to multiple PFASs, many of which exhibit similar effects, such as effects on the liver, kidney, 

thyroid, serum lipids, and immune system. Accordingly, an assessment of hazards and risks 

taking into account such combined exposure would reflect more realistic exposure conditions 

than single compound assessments. 

The similarity of the effects of most PFAS groups, often targeting the same organs, raises 

concerns about cumulative effects of PFASs (Annex B.5.5.). The lack of toxicity data for most 

PFASs precludes precise modelling of combined effects of all PFASs but concentration addition 

has been suggested as a precautious first tier, irrespective of the modes/mechanisms of action 

of the mixture components (Backhaus and Faust, 2012). This may give a realistic worst case 

estimation of combined toxicities for risk assessment procedures even if similarity of 

components is unknown (Backhaus et al., 2000; Martin et al., 2021). Dose addition has also 

been adopted as the default assessment approach in EFSA’s “Guidance on harmonised 

methodologies for human health, animal health and ecological risk assessment of combined 

exposure to multiple chemicals” (EFSA, 2019). 

However, due to the immense number of PFASs and the lack of toxicological data for the vast 

majority of them, a combined assessment for all PFASs is unattainable within the scope of 

this restriction proposal. In conclusion, it is emphasized at this point that combined exposure 

to different PFASs affecting the same target organs may result in combined additive effects 

rendering exceedance of effect thresholds or limit values more likely than assessment of 

individual substances. 

Conclusion on human health effects/concerns 

In conclusion, for the majority of the PFAA arrowheads identified (and many of their 

precursors) there is reasoned concern for long-term human health hazards especially with 

continuously increasing exposure due to ongoing emissions, persistence, mobility and/or 

bioaccumulation. Despite different potencies of different substances, overall effect patterns 

are similar for a variety of PFASs, especially arrowhead substances. Additionally, co-

occurrence of PFASs leads to combined exposure and raises concerns of potential combined 

effects.  

Considering the increasing lines of evidence for effects of well-studied PFASs occurring at 

lower levels than previously anticipated (EFSA, 2020), the human exposure to the 

combination of the four PFASs PFOA, PFNA, PFHxS, and PFOS already exceeds the existing 
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limit value established by EFSA. Also recent human biomonitoring data on PFAS from the 

HBM4EU program confirm that PFAS exposure is too high and may result in a human health 

risk (Bil et al. (2023); see also Annex B.9.22.2.). Furthermore, remediation/decontamination 

of PFASs from the environment and drinking water is insufficient with current conventional 

and advanced treatment methods (see Annex B.4.5.). Hence, any additional exposure to 

other PFASs can add to the overall toxicity potential in the future. Exposure therefore needs 

to be minimised. 

1.1.4.10. Concerns triggered by combinations of properties  

Most of the PFASs manufactured, used and released to the environment can be expected to 

have several of the above listed properties of concern (i.e. LRTP, mobility, etc.), depending 

on the specific identity of the PFAS. Confirmation of these properties of concern through 

scientific studies is only available for a few, well-studied, PFASs. A combination of at least two 

or more properties is expected in particular for the arrowhead PFASs (see more details in 

Annexes B.1.2., B.4., B.5. and B.7.). As explained above, all arrowhead PFASs are very 

persistent, and their precursors will contribute to the environmental concentrations of the 

arrowheads as well through degradation in the environment. The presence of some of the 

additional properties is expected to correlate with each other: these are mobility in water with 

enrichment in plants and LRTP, volatility with global warming, volatility with LRTP. 

In the following sections the concerns triggered by certain combinations of PFAS properties 

are discussed. 

High potential for ubiquitous, increasing and irreversible exposure of the environment and 

humans 

Although exceptions may occur, the overall assumption is, that the more time that passes 

after the release of PFASs into the environment, the more the environment is exposed to 

those PFASs which are the most mobile in water and/or the most volatile and most persistent 

among the PFASs. This is based on the general knowledge on degradation pathways and, 

more specifically, the observations from monitoring data, model data, degradation testing 

(see Annex B.4.1. for details) and information on mobility (Annex B.4.2.1.) and volatility 

(Annex B.4.2.4.). 

Very persistent properties in combination with mobility in the aquatic environment results in 

a scenario where none of the environmental compartments act as a potential removal 

pathway (i.e. a sink). In this scenario, mobility increases the already high potential of very 

persistent substances to result in exposures of biota and humans. Marine surface water is an 

important compartment for very persistent and mobile PFASs and facilitates their distribution 

by advection (Cai et al., 2012). Occurrence of elevated concentrations of PFASs in waters 

near the points of releases are problematic, because mobile substances are also bioavailable 

for efficient uptake in the food chain. Cai et al. (2012) discuss this for coastal waters as an 

intermittent storage before PFASs are further diluted in the marine environment. 

The very persistent PFASs have time to be distributed in and between environmental 

compartments, such as aquatic and atmospheric media. Combined with mobility, the 

distribution and transport via aqueous media is efficient and faster than for non-mobile 

substances. PFASs therefore reach effectively all media, including groundwater aquifers which 

function as drinking water reservoirs. This is illustrated by monitoring data showing that 

measured PFASs are already ubiquitously present in the environment (see Annexes B.4.2.6. 

and B.4.2.7.).  
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Furthermore, PFASs are subject to long-range transport. Long-range transport in combination 

with very high persistence means that even the most remote sites of the globe and most 

vulnerable environments cannot be protected from PFASs exposures. 

For the very persistent PFASs, environmental concentrations increase as a result of releases 

until reaching a steady state at a time in the distant future. In consequence also PFASs having 

less or no bioaccumulative properties can show elevated levels in biota as illustrated by 

monitoring data (Annex B.4.2.6.). Recent models demonstrate that mobile and persistent 

PFASs will ultimately reach over time—unless the exposure is removed—such high levels in 

organisms that they will affect both ecosystems and human health widely (Crookes and Fisk 

(2018)). The report by Crookes and Fisk (2018) indicates that also substances which have 

bioconcentration factors below 2 000 L/kg could potentially reach similar levels in biota 

compared to substances that are known to bioaccumulate, provided that they are sufficiently 

persistent and mobile in the environment. For example, calculations in the study show that a 

substance with a half-life of 365 days and a BCF of 800 L/kg may reach comparable 

concentrations in a system as a substance with a half-life of 60 days and a BCF of 5 000 L/kg, 

if time allows for steady state to be reached, see Annex B.4.3. for further details. 

As a case study applying the model of Crookes and Fisk (2018), the nominal biota 

concentration calculations were repeated for PFBS and compared with some relevant model 

substances {ECHA, 2019 #210}. A degradation half-life in water of 10 years for PFBS was 

assumed, representing a best-guess estimate in the absence of any measured degradation 

half-life, and the calculations were performed with the following bioaccumulation values: BCF 

fish: 23.5 (Chen et al., 2016); BAF crab 110 (Naile et al., 2013) and BAF fish 1 736 (Campo 

et al., 2015). The outcome of the modelling of development of biota concentrations for PFBS 

over time is shown in Figure 5. The model substances (A, B, C and D) have combinations of 

half-life and BCF as shown in Figure 5. An assumption in the model is that the substance is 

mobile and not removed from the aqueous phase so that the concentration, and therefore the 

exposure, is maintained unchanged over time. 
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Figure 5. Modelling of development of nominal biota concentrations for PFBS over time. 

 

Figure 5 demonstrates in a simplified way that when considering an appropriate long time 

scale, e.g. few decades (note Figure 5 shows only 5.5 years), a long degradation half-life for 

a substance may lead to high steady-state concentrations in biota, even when the BCF is only 

moderate. The green line represents a BAF of 110 measured in crab (Naile et al., 2013). The 

graph shows that this moderate BAF in combination with a half-life of 10 years, may lead to 

very high concentrations in biota over time. The green line even crosses the dark blue line, 

representing a substance with half-life in water of 41 days and a BCF of 2 100, i.e. a substance 

just exceeding the P and B criteria in REACH Annex XIII. For the substance B combination of 

BCF of 1 and half-life of 30 years the high steady state would be reached very slowly far 

beyond the time-scale of the simulation. When the model from the Crookes and Fisk (2018) 

report is used for PFASs, concentrations of very persistent and mobile subgroups in biota may 

be expected to exceed the biota concentrations for a persistent and bioaccumulative 

substance over time. The steady state in biota would only be reached for PFASs in the model 

in far future. 

Bioaccumulation and mobility can be seen as properties facilitating exposure and enhancing 

the likelihood of adverse effects in particular when combined with the very persistent 

property. Regarding bioaccumulation this is due to the slowly reversible internal exposure 

caused by slow elimination kinetics in organisms and therefore elevated internal levels. 

Exposure to very persistent and mobile PFASs occurs continuously via drinking water and food 

crops. Finally, some PFASs (e.g. PFOA) can be both, mobile and bioaccumulative and 

distinguishing between the impacts of each of the properties to the observed levels is not 

always possible. 
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To conclude, mobility in combination with very high persistence cause a high potential for 

increasing contamination of surface waters and aquifers. This contamination is very difficult 

to reverse. Even if releases are ceased, the exposure levels of the arrowhead PFASs continue 

to increase until the precursor PFASs have gradually all vanished from the environment. The 

environmental stock of the arrowhead PFASs formed is expected to prevail in the environment 

for decades if not centuries and is readily available for uptake by biota and humans. 

Difficulty to decontaminate water and to reduce emissions with site-specific risk management 

The combination of the very high persistence of PFASs and mobility and for many PFASs also 

of surface activity trigger specific challenges to wastewater treatment and decontamination 

of, e.g. intake water used for drinking water production and contaminated sites 

(e.g. groundwater contamination around airports, see Annex B.4.5.).   

Municipal sewage treatment plants are not able to remove very persistent and mobile PFASs 

as they remain in the water phase and cannot be degraded by the available micro-organisms 

within the retention time. The available chemical removal methods are expected to reach 

removal of only a small fraction from the aqueous phase. The suspended PFASs, however, 

cannot be degraded in sludge, or are in an ideal case merely degraded from precursor forms 

towards arrowhead forms. The monitoring data in influents and effluents of municipal sewage 

treatment plants supports this pattern (see Annex B.4.2.7.). 

Conventional and advanced intake water treatment methods applied to produce process water 

for industry and drinking water are unable to effectively remove PFASs due to their 

persistence and inertness to chemical and thermal reaction. Thermolysis and sonolysis might 

achieve complete mineralization but come with high process costs. Other treatment processes 

cannot remove PFCAs and PFSAs. The same applies to PFECAs. Conventional adsorption, ion-

exchange, and membrane filtration can remove long-chain PFASs, but are less effective for 

the more hydrophilic short-chain PFASs, see Annex B.4.5. for details. 

Raw water used for production of drinking water is obtained either from groundwater, bank 

filtration or surface waters. Monitoring data already reveal a contamination of either drinking 

water itself or raw water, ground water and riverbank filtrates used for the preparation of 

drinking water (see Annex B.4.2.7.). A recent review paper from Li et al. (2020) on drinking 

water treatment concludes that short-chain PFASs are more widely detected, also persistent 

and even more mobile in aquatic systems, and thus may pose broader risks on the human 

and ecosystem health as compared to their long-chain counterparts. Routine target analysis, 

however, usually only addresses very few PFASs and thus misses a large fraction of total 

PFASs.  

To conclude, there are significant limitations to remove the PFASs from raw water and 

wastewater or sludge. In general, it seems that releases to water cannot be mitigated with 

on-site removal techniques, although some specific exceptions may apply. Exposure of 

humans via drinking water cannot be prevented effectively. Removal or remediation might 

only be feasible for contamination hotspots in few specific cases, but not for the majority of 

the environment, such as large aquifers, surface waters and the world's oceans.  

High potential for human exposure via food and drinking water 

Accumulation of many PFASs in edible plants, the bioaccumulation potential observed some 

PFASs in fishery products (and other products) and the very high persistence and mobility as 

discussed above human exposure via food. Furthermore, drinking water is also a source of 

PFAS exposures due to the difficulty to decontaminate intake water used for production of 
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drinking water. The exposure via drinking water and food is expected to increase in future 

due to expected increasing concentrations of the arrowhead PFASs in the environment unless 

releases of PFASs are ceased. Even then it will take a very long time until the environmental 

concentrations are considerably reduced due to the high persistence of the substances. To 

conclude, the abovementioned combined properties of PFASs induce a high potential for 

exposure of the human population at large. Current exposure of the general population can 

be observed for the available biomonitoring data (see Annexes B.9.21. and B.9.22.). 

Potential for intergenerational effects and delay of effects 

Several PFASs are transferred to the offspring (see Annexes B.4.2.9.1. and B.5.1.). The high 

potential for human exposures and the expected increasing and irreversible exposures, as 

discussed above, in combination with the intergenerational transfer of PFASs indicate that 

none of the stages of human life and wildlife can be effectively protected from exposure to 

PFASs. The very long-term exposures, continuing over decades or even centuries increase 

the likelihood for intergenerational effects. Furthermore, although effects would not be yet 

observed, the expected increase of exposures to the arrowhead PFASs even after releases 

have been ceased, together with the above discussed results from tests on human health 

toxicity and endocrine disruptive effects, raise the likelihood of effects to be observed at a 

later stage. At such point of time the effects would be very difficult, and most likely impossible, 

to reverse. 

Considering the increasing lines of evidence for effects of well-studied PFASs occurring at 

lower levels than previously anticipated (EFSA, 2020), combined with increasing findings of 

hazardous properties of less well-studied PFASs (e.g. (ECHA, 2021a)) and the increasing 

stock pollution and the expected irreversible ubiquitous environmental contamination, as 

outlined above, indicates a threat of irreversible damage for future generations. The findings 

from studies investigating endocrine effects (see section 1.1.4.8 and Annex B.7.5.) add to 

the concern. If yet unidentified adverse effects do occur these cannot be reversed. 

Potential for causing serious effects although those would not be observed in standard tests 

Already only the arrowhead PFASs constitute a diverse mixture of exposure whereas all the 

released PFASs in combination with the arrowhead PFASs form a very complex cocktail in the 

environment. As concluded in Annex B.5.5., combined effects should not be excluded but 

rather expected in this situation. There are no standard tests available which could simulate 

the exposure of PFASs taking place in the real environment. Additionally, potential effects 

arising from low-dose long-term exposure, as well as multigenerational exposures cannot be 

appropriately addressed by standard tests. 

Additionally, the fact that exposures may take place at a different location than where releases 

occurred, and at a different moment in time due to the persistence, impedes the 

understanding of potential effects taking place. 

Estimation of future exposure levels and safe concentration limits is highly uncertain 

Currently no appropriate tools exist to predict future exposures reliably. The prediction is 

further complicated for PFASs by the degradation of the precursors to the arrowhead PFASs. 

Thus, it can be expected that the total amount of arrowhead PFASs present in the environment 

at the same time is even higher than the amount of arrowhead PFASs produced and used. 

The environment is also exposed to intermittent degradation products. For example, side-

chain fluorinated polymers, which degrade in the environment at a very slow rate, are a long-

lasting constant source for arrowhead PFASs especially if long timeframes are investigated 
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for emissions and exposures over centuries. This applies particularly to the end of service-life 

where surface soils and landfills constitute a major global reservoir for PFASs (Washington et 

al., 2019).  

Currently it is also not possible to reliably assess (eco)toxicity of all PFASs. This is on the one 

hand reflected by the increasing lines of evidence for effects of well-studied PFASs occurring 

at lower levels than previously anticipated (EFSA, 2020), findings for less studied PFASs 

(ECHA, 2021a), and the lack of (eco)toxicity data for the vast majority of PFASs. On the other 

hand, the prediction of safe levels is more challenging, if not impossible, due to the complex 

mixture of used PFASs prevailing in the environment over long-term. The simultaneous 

exposure to the transient degradation products of the precursors impedes such a prediction 

before they finally form their respective arrowhead substances. As pointed out in 

Annexes B.5. and B.7. on effects to human health and ecotoxicity, both similar effects and 

different types of effects have been observed in available data across the PFASs. Combined 

effects can be expected over the long-term increasing exposure periods, as described in 

Annex B.5.5. This furthermore complicates the derivation of safe levels.  

Global warming potential 

Some of the PFASs are persistent and volatile and will partition to the atmosphere where they 

will stay for a very long time. These PFASs may have a considerable global warming potential 

which could contribute to global warming. In fact, some of the strongest greenhouse gases 

known are PFASs, for details see Annex B.7.3.  

One of the most relevant subclasses of PFASs that contribute to global warming are the 

fluorinated gases, e.g. hydrofluorocarbons (HFCs), hydrofluoroolefins (HFOs) and 

hydrofluoroethers (HFEs). Emitted gases reside in the atmosphere, and eventually, they will 

degrade over a shorter or longer timeframe and the contribution to global warming will be 

removed, e.g. via formation of TFA that precipitates with rain or other substances like HF and 

CO2. However, also other PFAS subgroups are volatile and contribute to global warming while 

they reside in the atmosphere (Oltersdorf et al., 2021). 

1.1.5. Exposure assessment 

1.1.5.1. Emission to the environment 

Emissions of PFASs are, in combination with the environmental fate of persistent substances 

and/or the persistence of degradation products, the driver of the increasing PFAS pollution 

burden in the environment. The very persistent nature of PFASs results in a long-term, 

possibly infinite, potential for environmental exposure and, hence, negative impacts to 

ecosystems and humans, once emitted. The high mobility of certain (groups of) PFASs allows 

for long-distance transport via air or surface water and ground water on a global scale ((Brase 

et al., 2021); see also section 1.1.4.3). 

Emissions occur during PFAS production and processing, in product manufacturing (PFAS 

application in form of substances, mixtures and articles), in the use phase and in the end-of-

life phase. See also Table 4, section 1.3.1 and Annex B.9. for specific information on 

emissions. Environmental emissions also depend on the rate of environmental release of 

PFASs. This depends on the physical state of the PFAS: Emissions of fluorinated gases are 

fast and direct, while emissions from solid PFASs (e.g. polymers) can span over long periods 

of time (i.e. decades or even centuries). The PFAS application (i.e. open or closed) also 

determines the speed of environmental release. For ski wax or consumer mixtures the release 

is quick. For side-chain fluorinated polymers, in e.g. textiles, the release is slower (mainly 
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during washing and wear and tear). For durable applications, e.g. PFAS applications in 

electronics and automotive, the environmental release is very slow in the use phase and most 

PFAS load enters the waste stage. 

For PFASs in durable articles like painted/coated articles, construction materials, electronics, 

solar panels, etc. there is a long use phase in between production and waste stage. These 

articles are a potential long-term source of emissions to the environment e.g. through wear 

and tear. PFASs in products that are not emitted during the use phase, will eventually enter 

the waste stage. In the waste phase additional PFAS emissions are to be expected. The 

amount of PFASs emitted during the waste phase depends on the waste (pre-)treatment 

method, e.g. recycling/re-use, landfilling and incineration (EPA-US, 2020; Stoiber et al., 

2020). 

Significant amounts of PFASs are stored in “technical stock”, meaning there is a significant 

amount of PFASs that can potentially be released from products that are in use or on shelf, 

but will ultimately reach the end-of-life phase. Also in the waste stage, especially in landfills, 

“environmental stock” is present because of build-up of PFASs over time. Especially for highly 

persistent pollutants, stock pollution is a relevant problem as the environmental stock will 

grow over time, mainly from emissions from technical stock of long-lived products, both in 

the use and waste phase. Therefore, even with a full PFAS restriction in place, due to 

prolonged article use, recycling of old materials, and slow release of PFASs from landfills, 

emissions of PFASs and their arrowheads will continue for a long period even if a full ban is 

in place. 

Emission calculations are predominantly based on the yearly PFAS tonnage brought to the 

EEA market, excluding emissions from the waste phase (which are described in 

Annex B.9.18.). For some uses, specific emission factors (see section 2.4.3) could be derived 

based on stakeholder input and/or literature, but for the majority of uses ECHA’s 

Environmental Release Categories (ERCs) are used because of the lack of industry specific 

data. ERCs are also applied for the waste stage (recycling, incineration and landfilling): see 

Annex B.9.18. 

Finally, PFASs may also be formed as by-products in other processes (e.g. aluminium 

processing (EPA-US, 2019; Marks et al., 2016)). Emissions coming from these kinds of 

processes where PFASs themselves are not used or placed on the market are not considered 

in this dossier, just as other possible sources of uncontrolled PFAS emissions, e.g. as result 

of (factory) fires, uncontrolled landfill fires, as these fall outside the scope of the EU REACH 

regulation.  

1.1.5.2. Emissions from PFASs production 

Information from stakeholders and literature reviews give insights into the presence and 

locations of the most important manufacturers/suppliers of PFASs in Europe. About twenty 

PFAS manufacturing sites in the EEA were identified (see Annex A.2.1.). 

The Industrial Emissions Directive and European Pollutant Release and Transfer Register (E-

PRTR) provide information about industrial point source emissions but information on PFAS 

emissions is very scarce and limited to a few fluorinated gases. No specific data was obtained 

for emissions from PFAS processors (e.g. drying, granulating), see Annex B.9.2. for further 

details. It must be noted that indirect emissions via waste from manufacturing could be a 

significant source of environmental emissions as was shown at the Chemours site in the 

Netherlands where indirect PFAS emissions via waste were 11 times higher than emissions 

via water (ILT, 2018; Tweede Kamer, 2019). 
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1.1.5.3. Article and mixture manufacturing emissions 

Factories that process PFASs and apply PFAS-containing articles in products 

(i.e. manufacturing sites, metal finishing and surface treatment plants, textile industries, 

formulation of mixtures like paints, coatings, impregnation fluids, production of plastics, etc.) 

contribute to PFAS point source emissions. Many more facilities and sites are involved in PFAS 

processing than in PFAS production. In the EEA, there are for instance over 61 000 

installations that may emit C6 fluorochemicals and polymers containing C6 side-chains (ECHA, 

2019c; Goldenman et al., 2019). If all uses mentioned in Table 2 in section 1.3.1 are included, 

it is to be expected that there could be over 100 000 possible PFAS point sources from product 

manufacturing/PFAS processing alone in the EEA (estimate from EC (2020a)) with activities 

not concentrated in a few Member States, but spread throughout the whole EEA (Goldenman 

et al., 2019).  

However, hardly any information on actual emissions from the PFAS processing industry has 

been found. In Flanders, PFAS processing industry (galvanic industry, textile industry, paint 

industry and paper industry) was studied (OVAM, 2018). Environmental monitoring data show 

elevated concentrations in matrices (soil, surface water, ground water) near sites where 

activities involving PFASs take place (see Annexes B.4.2.6 and B.4.2.7 on environmental 

monitoring data).  

Application of fluoropolymer coatings, an important PFAS application method in many sectors, 

could lead to emissions from product manufacturing sites (Langberg et al., 2021). Although 

processes are likely closed, some PFAS (micropowder) emissions might occur that are not 

accounted for in ERCs. During the call for evidence and the 2nd stakeholder consultation, the 

amount of information received on emissions related to article manufacturing was very 

limited. Based on US permit information, in PFAS paste extrusion lines, printing lines, melt 

extrusion lines and fuse lines there is potential to generate toxic thermal PFAS decomposition 

products. Emissions are not quantifiable as they are highly variable due to variations in 

e.g. oven temperature and line speed. But emissions are likely. Therefore, the emissions 

calculated for product manufacturing using ERCs might be an underestimation. 

1.1.5.4. Product use emissions 

PFAS emissions from the use phase occur both as point source emissions and as diffuse 

emissions. Diffuse emissions mainly result from wide-dispersive and widespread professional 

uses and from consumer uses of PFAS-containing products e.g. via wear and tear or improper 

use. Diffuse emissions are harder to control than point source emissions. Examples of these 

widespread and wide-dispersive uses are use (including washing) of treated textiles, use 

(including wear and tear) of impregnated building and construction materials, use of ski wax, 

use of paints and lubricants under uncontrolled conditions, use of cosmetics, use of cookware, 

etc. These types of uses result in direct emissions to the environment or indirect emissions, 

e.g. by run-off and discharge to sewage systems and subsequent discharge to surface waters 

by WWTPs. 

The production and use emissions are presented in Table 1. For emissions related to the use 

of PFAS-containing articles, literature data were available for some applications (e.g. partly 

on food contact material). For most uses in Table 1, ECHA ERC factors (ECHA, 2015) have 

been used to calculate PFAS emissions, although in some cases more specific emission factors 

were available (e.g. for paper and board food contact materials).  
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Table 1. Estimated annual emissions from the use phase for PFAS manufacture and major PFAS use sectors in 2020 (low, mid and high 
estimates)a. Emissions relate to new products on the market, unless stated otherwise. Mid points are used in impact assessment. 

Application 

PFAAs and PFAA 

precursors  

(t/y) 

Fluorinated gases  

(t/y) 

Polymeric PFASs 

(t/y) 

Total PFASs  

(t/y) 

low mid high Low mid high low mid high low mid high 

Manufacture 54 86 118 309 1 973 3 637 15 23 30 378 2 082 3 785 

TULACb 2 058 6 177 10 295    8 326 16 643 24 960 10 384 22 820 35 255 

Food contact 

materials and 

packaging 

123 491 858    99 100 100 222 591 959 

Metal plating and 

manufacture of metal 

productsc 

0.5 6 11.4       1 6 11 

Consumer mixtures          23 23 23 

Cosmetics          0.015 32 64 

Ski wax          1 1 1 

Applications of 

fluorinated gasesd,e 
   

38 806 

1 696 

38 806 

1 696 

38 806 

1 696 
   

38 806 

1 696 

38 806 

1 696 

38 806 

1 696 

Medical devices 128 239 350 3 772 5 586 7 400 32 76 120 3 932 5 901 7 870 

Transportd       
269 

35 

439 

58 

609 

80 

269 

35 

439 

58 

609 

80 

Electronics and 

semiconductors 
348 513 677 7 7 7 11 152 292 366 671 976 

Energy sector 42 42 42    12 13 13 53 55 56 

Construction 

products 
88 152 216    1 364 2 338 3 311 1 451 2 489 3 527 

Lubricants 0.11 0.6 1.1 29 46 62 123 174 225 152 220 288 

Petroleum and 

miningc 
0.3  2.3       0 1 2 

TOTALf 2 842 7 707 12 571 42 923 46 418 49 912 10 251 19 958 29 660 56 038 74 137 92 232 

Totalg 2 842 7 707 12 571 5 813 9 308 12 802 10 017 19 577 29 131 18 694 36 646 54 593 

a) In some cases a basis for providing a range is lacking. There the available estimate is applied throughout; b) TULAC = Textile, upholstery, leather, apparel and carpets; c) No data 

available for emission of polymeric PFASs; d) For these sectors the emissions relate to stock (presented in italics). For reference only, the emissions from tonnage brought new to 

market in 2020 are also given; e) Includes emissions of fluorinated gases in transport sector; f) Total based on emissions from best available data (stock if available, new to market 

if stock is not available); g) For reference only, also the total emissions from tonnage brought new to market in 2020 are presented. 
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PFASs in applications of fluorinated gases and PFASs in TULAC applications are applications 

with the largest PFAS load to the environment (excluding the waste stage), see Table 1. For 

TULAC this is partly linked to the high PFAS tonnages used in the products. High emission 

percentages compared to tonnage used are seen in consumer mixtures, cosmetics, ski wax 

and fluorinated gas applications (see Table 4 in section 1.3.1). 

The numbers presented in Table 1 are based on current emission estimations. Technological 

and market developments can cause specific markets to shrink or grow, with the pace of 

shrinking or growth depending on developments and demand. See section 1.3.2 for 

information on market developments.  

Next to existing uses, new uses are likely to emerge. These could add to future emissions. 

Finally, it should be noted that for non-researched uses (see e.g. Annex A, Table A.1.) no 

emission data are available. Emissions presented here are therefore likely an underestimation 

of actual PFAS emissions.  

1.1.5.5. Emissions from waste management 

PFASs enter the waste stage for many of the investigated applications. The fraction of PFASs 

entering the waste stage may differ between uses. For some applications nearly all emissions 

occur during use phase, e.g. application of fluorinated gases as propellant, for other uses the 

largest part will enter the waste stage, e.g. fluoropolymers in electronics. The end-of-life 

stage/waste management can be an important secondary (point) source of PFAS emissions 

and can be considered a cyclical problem, as current waste management approaches return 

either the original PFASs or their degradation products to the environment (Stoiber et al., 

2020).  

Waste collection and transport is one of the first steps before waste treatment. Uncontrolled 

spreading and diffuse emissions of (surfactant-like) PFASs in waste transport have been 

documented. In the Netherlands, solid and liquid waste containing HFPO-DA was emitted to 

the environment as a result of waste management supply chain activities (transport) in 

2018/2019 (ILT, 2018; ILT, 2019). After collection, waste is often bulked and pre-sorted at 

waste transfer stations. There are at least 2 400 waste transfer stations in the EEA (FEAD, 

2021). As research has shown, emissions, especially to water, are very likely at waste 

transfer/recycling stations (RWS, 2020). 

Recycling of PFASs, especially fluoropolymers, is difficult – particularly for post-consumer 

waste – as PFASs, and mainly fluoropolymers, are typically compounded with other materials 

and fillers (and vice versa). The presence of PFASs in materials that are generally intended 

to be recycled after use, can be a relevant emission source of PFASs to the environment, 

e.g. foam blowing agents used for insulating for district heating pipes is released again when 

pipes are shredded for recycling purposes, including the PFAS-containing insulation material. 

Also, emissions and worker exposure in/around sites where electronic waste are handled for 

recycling have been reported (e.g. Garg et al. (2020), Peng et al. (2022)).  

Except for fluorinated gases under the F-gas regulation, there is no legal obligation and/or 

incentive to recycle (or fully destruct) PFAS-containing waste. Landfilling, wastewater 

treatment and incineration are the most relevant waste treatment methods. In landfills, PFASs 

are not destroyed and eventually may enter the environment via leachate/air or are 

sequestered in the landfill (possibly leading to delayed emissions when environmental 

conditions change). In waste incineration, PFAS are destructed but 100% complete 

destruction is not to be expected at operational conditions, especially for municipal waste 

incineration, since PFAS removal and destruction efficiencies depend on the structure of 
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PFASs, but also on the operational conditions like the presence or absence of oxygen, the 

presence or absence of other chemical substances, temperature, etc. (Longendyke et al., 

2022). In general, PFAS emissions from waste incineration are not well studied, but it is clear 

efficiency of the destruction method depends on numerous (operational) conditions 

(e.g. mentioned in Appendix 2 in ECHA (2022)). Discharge of PFAS-containing wastewater to 

wastewater treatment plants (WWTPs) asks for advanced removal techniques to eliminate 

PFASs before discharge to surface water. In general, (municipal) WWTPs are not equipped to 

remove PFASs from influent, leading to discharge of PFASs to surface waters (STOWA, 2021). 

In several cases, PFAA concentrations in effluents were even higher than in influents, with 

biodegradation given as the primary mechanism responsible for the transformation of 

(measurable) PFAS precursors to PFAAs (Lenka et al., 2021).   

Waste management and treatment facilities are relevant point sources for PFAS waste stage 

emissions. It is estimated by PlasticsEurope that in the EEA approximately 15% of 

fluoropolymer waste is landfilled and 80% is incinerated going through (municipal waste) 

incineration with energy recovery (Conversio, 2022). According to European waste statistics 

for 2018, 38% of the waste is landfilled. Significant differences can be found between different 

EU Member States, ranging from approximately 5% to 100% landfilling5. 

Emission factors for landfilling, WWTP and incineration, based on PFAS input/output tonnage, 

could not be derived by the Dossier Submitters (see Annex B.9.18.). In many studies PFAS 

output from different types of waste treatments has been partly determined with (mostly 

dedicated) PFAS sampling and analyses. However total PFAS input for these types of waste 

treatment options are unclear and therefore a reliable emission factor cannot be derived. 

Literature studies suggest (very low) waste stage emissions of 1 – 6 t/y in the EEA. Additional 

calculations based on ECHA ERCs (see Annex B.9.18.2.10.) lead to far higher EEA waste stage 

emissions ranging from approximately 3 700 to 7 300 t/y. 

New PFAS destruction technologies are being investigated, but often on a laboratory scale 

and these new technologies all have their specific advantages and disadvantages (Meegoda 

et al., 2022; Trang et al., 2022; Verma et al., 2023). These technologies have in common 

that they cannot be efficiently or in an economically feasible manner applied to PFASs that 

already entered the environment.  

1.1.5.6. Conclusion on emissions 

PFASs are used in many sectors, and even within the same sector there are many sub-

applications. Around 850 000 t of PFASs/y (excluding production) are used in substances, 

mixtures and articles in the EEA (midpoint, see Table 3 in section 1.3.1). Emissions to the 

environment as a result of the use phase (but excluding the waste phase) are estimated to 

be around 75 000 t of PFASs/y (midpoint) in the EEA (see Table 1). Regarding applications, 

the application of fluorinated gases, TULAC and medical devices (MDI use mainly) are the 

most relevant sectors. A major part of PFAS emissions come from applications of fluorinated 

gases in HVACR and medical uses which are responsible for the emission of approximately 

45 000 t of PFASs/y (excluding waste stage emissions).  

Regarding PFAS tonnage, TULAC, application of fluorinated gases, medical devices, 

construction products and food contact material & packaging are the most relevant sectors 

according to the research. According to stakeholders (Wood, 2022) the transport sector 

                                           

5 https://ec.europa.eu/eurostat/statistics-

explained/index.php?title=Waste_statistics#Waste_treatment, date of access: 2022-12-21. 

https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Waste_statistics#Waste_treatment
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Waste_statistics#Waste_treatment
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(including aviation, trains and boats) is also very large and possibly the largest sector using 

PFAS polymers. Emissions from uses that have not been considered (e.g. chemical industry), 

from expected growth markets (e.g. immersion cooling, electrification in transport, oil 

fracking), and emissions from the waste phase are not considered in the 75 000 t PFAS 

emissions per year, so actual emissions likely are higher than this estimate.  

PFAS emissions resulting from article production are largely unclear, as important information 

is missing. With an estimated number of EEA point sources over 100 000, this could be a 

relevant PFAS emission source. For many products there is a long use phase in between 

production and waste stage. Significant amounts of PFASs are therefore in “technical stock”, 

i.e., in long-lived products like coated articles, construction materials, electronics, solar 

panels, applied paints and lubricants, etc. Fluoropolymers are the main group of PFASs to 

enter the waste stage and waste stage emissions are highly uncertain.  

The effectiveness of incineration to destroy PFAS and the tendency for formation of fluorinated 

or mixed halogenated organic by-products is not well understood (Lohmann et al., 2020). 

Especially in landfilling, sequestration or ‘building up’ of PFASs may occur. Leaching is 

concentration dependent, with more rapid leaching found at higher concentrations of PFAAs 

(Kah et al., 2021; McLachlan et al., 2019). PFAS emissions to air and water (leachate) will 

continue for decades to come, even if landfills are closed (Propp et al., 2021). As a result 

“environmental stocks” will build up resulting from the waste stage of PFAS-containing 

substances and products, mainly in landfills and WWTP sludge that is not incinerated. Another 

example is sequestration in landfill: up to 85-99% of PFAS is (temporarily) sequestered 

(SANBORN, 2019).  

Even with a restriction in place, due to prolonged article use, recycling of old materials, and 

slow release of PFASs from landfills, PFAS emissions are expected to continue far after a 

restriction is in place. 

1.1.5.7. Environmental monitoring data 

PFASs are ubiquitously found in European environments and biota. Numerous examples of 

highly contaminated environmental matrices, such as soil and drinking water, near different 

types of point-sources have been reported and many more cases are likely to go undetected. 

This section provides a short summary of environmental monitoring data findings, for more 

information and detail see Annexes B.4.2.6. and B.4.2.7. 

Monitoring studies of targeted PFASs in environmental matrices show that PFOS and PFOA, 

which are restricted, still are the dominating PFASs in soil, sediment, sludge, and biota, and 

among the most abundant PFAAs in aquatic environments. Thus, despite the phase-out of 

PFOS and PFOA, they are still detected at high levels worldwide, illustrating that 

contamination of PFASs is poorly reversible and underpins the need to restrict also other 

PFASs to avoid similar problems in the future. Furthermore, the presence of precursors, such 

as side-chain fluorinated polymers, will remain a long-lasting source of PFAAs in the 

environment even after a phase-out of production.  

The ban of PFOS and PFOA has resulted in a transition to other PFASs, such as shorter chain 

PFAAs and PFAEs. For example, HFPO-DA is widely detected in the European environment, 

whereas 6:2 Cl-PFESA is found in high levels in China, but currently not in Europe (Heydebreck 

et al., 2015; Joerss et al., 2019; Pan et al., 2018). Besides these most studied PFAEs, studies 

have clearly shown the presence of other, sometimes even more abundant PFAEs in the 

vicinity of fluorochemical industries (Song et al., 2018; Strynar et al., 2015; Sun et al., 2016). 
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However, little is known about the general environmental levels of these and other PFAEs. 

Furthermore, very little is known about the levels of polymeric PFASs in the environment, 

partly due to analytical limitations. However, both side-chain fluorinated polymers and 

fluoropolymer microparticles have been detected in the environment. 

Shorter chain PFAAs often account for a major part of the total known PFAA content in water 

samples, including drinking water. In particular, the ultra-short (C1-C3) PFAAs (including 

TFA), have been found at high levels and constitute a large part of the total PFAS content in 

aquatic matrices such as drinking water, WWTP effluents, waters close to point-sources, and 

precipitation (Aro et al., 2021; Björnsdotter et al., 2019; Chen et al., 2019; Freeling et al., 

2020; Neuwald et al., 2022; Wang et al., 2020). In the light of the high persistence of these 

non-restricted compounds, their high mobility, low adsorption to organic carbon and the 

difficulty to remove them from water, the concentrations of these compounds will increase if 

emissions of these compounds and/or their precursors to the environment continue. 

Studies on EOF/AOF in environmental samples and mass balance analysis show that varying 

but significant fractions of organofluorine are unknown and therefore not captured by 

monitoring using only targeted PFAS analysis (Table B.82. and Table B.83. in the appendix of 

Annex B). There are indications that higher trophic levels display a lower fraction of unknown 

organofluorine, possibly due to metabolism of precursors into the stable PFAAs which are 

often included in the targeted analyses. Studies of abiotic and biotic samples utilizing TOPA 

demonstrate that considerable fractions of PFASs in the samples may be comprised of 

unknown oxidizable PFASs that are not detected in routine target analyses, including 

precursors to the rarely analyzed C2-C3 PFCAs (Gockener et al., 2022; Joerss et al., 2020; 

Simonnet-Laprade et al., 2019). Thus, environmental samples commonly contain PFASs with 

unknown identity and regulatory status and the total PFAS mass balances may be 

underestimated without treatment with TOPA. Similarly, non-target and suspect screening 

methods, applied to identify compounds constituting the unknown organofluorine fraction, 

have (tentatively) identified hundreds of different PFASs in various environmental samples 

(Liu et al., 2019). These substances would go undetected if only targeted analyses with 

available reference standards were performed. However, the suspect and non-target 

screening can only provide qualitative and semi-quantitative data of substances, and not 

quantitative, giving limited value to mass balance calculations. Although this information 

clearly demonstrates that targeted analyses of individual PFASs do not provide the full picture 

of PFAS contamination, the vast majority of studies have applied such methods. While most 

of these studies have analysed a limited number of compounds, limited data are available on 

the occurrence and/or concentration of other PFASs, such as PFAEs and C1-C3 PFAAs. 

Whereas time trends of PFOA and PFOS are decreasing in humans, the trends in biota are 

inconsistent (Land et al., 2018). Regarding time trends in aquatic environments, the levels of 

PFOS and PFOA seem to be decreasing in European and North American coastal, sea and river 

waters (Land et al., 2018; Muir and Miaz, 2021). However, it has to be noted that phased-

out PFASs that may show declining trends locally are not disappearing on a global scale due 

to their potential for long-range transport and persistence in various compartments. For most 

PFASs, including PFAEs and shorter chain PFAAs, there is limited or no temporal trend data. 

The clearest increasing time trend is observed for the fluorinated gases that have replaced 

CFC after the implementation of the Montreal Protocol (AGAGE, 2022; NILU, 2021). A 

simultaneous increase of TFA in air, precipitation and plants is likely a result of the increase 

of TFA-yielding gases (Freeling et al., 2020; Freeling et al., 2022; Zhai et al., 2015). In 

addition, analyses of ice/firn cores show increasing atmospheric deposition of TFA, PFPrA and 

PFBA over time (Kirchgeorg et al., 2013; Pickard et al., 2020). 
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1.1.5.8. Human exposure assessment 

The ubiquitous presence of PFASs in environmental media and widespread use in many types 

of consumer products lead to an array of potential exposure sources (see Annexes B.9.21. 

and B.9.22.). For the general population (i.e. individuals who are not occupationally exposed 

or living in contaminated hot spots), exposure routes include ingestion of food and water, 

intake of indoor dust, inhalation of air and contact with consumer products (De Silva et al., 

2021; Haug et al., 2011; Poothong et al., 2020; Vestergren et al., 2012; Vestergren and 

Cousins, 2009). The dominating exposure route varies greatly for different PFAAs, reflecting 

their physico-chemical properties and use patterns. For hydrophobic and bioaccumulative 

long-chain PFAAs, dietary intake (especially of fish and meat) is typically the most important 

exposure route, whereas for highly water soluble short-chain PFAAs, drinking water and other 

food categories, such as vegetables, tend to be the dominating exposure routes (EFSA, 2020; 

Vestergren et al., 2012). For precursor compounds, exposure to consumer products 

(e.g. impregnation products) via the indoor environment is probably the major exposure route 

(Vestergren et al., 2008). For occupationally exposed individuals, who often may have a 

higher exposure, the primary routes to PFAA exposure are inhalation, ingestion of dust and 

dermal uptake at the workplace (De Silva et al., 2021; Fu et al., 2015). Regarding other non-

polymeric PFASs, such as PFAEs, the relative contribution from different exposure routes in 

the general population has not been described. 

The bioavailability and thus the potential for human exposure to fluoropolymers has been an 

issue for discussion. In summary, it has been proposed that absorption of fluoropolymers in 

humans is obstructed due to their large sizes (Henry et al., 2018). On the contrary, it has 

been argued that the production, processing, use, and end-of-life treatment of fluoropolymers 

lead to emissions of bioavailable compounds (e.g. monomers, oligomers, decomposition and 

combustion products, PFAA/PFEA polymerisation aids, additives, unintentional PFAS by-

products, impurities, and particles), which may be relevant for human exposure (Lohmann et 

al., 2020). Toxicokinetics of oligomeric/polymeric PFASs are further described in 

Annex B.5.1.2. Regarding side-chain fluorinated polymers, potential degradation to more 

bioavailable PFASs may add to the exposure to these compounds in humans. 

Human biomonitoring studies of known PFASs unambiguously demonstrate world-wide 

exposure to a wide range of PFASs, with especially high exposure levels in populations living 

in areas close to PFAS point sources as well as in occupationally exposed individuals. In the 

general European population, PFOS, PFOA, PFHxS and PFNA are the most studied and most 

abundant PFAAs. Furthermore, exposure of a considerable part of the European population 

exceeds the tolerable weekly intake derived by EFSA (2020) for these PFASs. The high levels 

of PFASs that have been phased out demonstrate that the historic exposure takes a long time 

to reverse. In addition, it is evident that the European population is also exposed to PFAAs 

that are not covered by current or proposed restrictions. 

In the US and China, several PFAEs have been detected in blood from populations living close 

to fluorochemical manufacturing facilities. In addition, 6:2 Cl-PFESA is generally the third 

most abundant PFAS in blood of the Chinese population. These studies indicate that a potential 

increased use of PFAEs as substitutes for legacy PFASs could lead to increased human 

exposure also in Europe. However, blood levels of the most studied PFAEs (ADONA, HFPO-

DA, 6:2 Cl-PFESA) are currently low in the general European population.  

In addition to known PFASs analysed by targeted analysis, humans are exposed to a 

considerable amount of organofluorine compounds for which the identity and consequently 

the regulatory status and health effects are unknown. Fluorine mass balance analyses of 
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human blood show substantial variation (0-97%) in the proportion of unknown organofluorine 

to the total concentration of organofluorine reported in different studies, demonstrating that 

human exposure is likely underestimated when only taking known PFASs into consideration, 

and emphasise the need for a universal PFASs restriction to protect human health. 

1.1.6. Risk characterisation 

The PFASs in the scope of this restriction proposal exceed the vP criteria of Annex XIII of 

REACH, either themselves or when degrading to arrowhead PFASs. The half-lives of the most 

stable PFASs (e.g. PFAAs) are known to be in the order of decades to centuries, thus 

exceeding by far the vP criteria, which vary from 40 to 180 days depending on the matrix. 

Due to the high diversity of the PFASs the bioaccumulation potential and ecotoxicity/toxicity 

are expected to vary among the substances. Therefore, no overall conclusion on B/vB and T 

criteria was derived for each PFAS substance/(sub-)group (see also sections 1.1.4.6 and 

1.1.4.7). The very high persistence is not sufficient to identify the PFASs as PBT or vPvB 

substances. However, the additional properties described above combined with the very high 

persistence add substantially to the overall concern which is very similar to those of the 

PBT/vPvB substances. Therefore, the case-by-case approach is investigated below.  

1.1.6.1. Case-by-case assessment according to para 0.10 of Annex I to REACH  

The procedures in Sections 1 to 6 in REACH Annex I are impracticable to describe the 

particular effect of PFASs in the scope of this restriction proposal, as these PFASs are very 

persistent (vP) in combination with identified and possible other concerns. Therefore, the risk 

is described on a case-by-case basis. 

As summarised in section 1.1.4 on the properties of concern, PFASs have a high potential for 

ubiquitous and increasing exposure of the environment. This can lead to irreversible damage 

to the environment and humans. With current use patterns, and considering the expected 

market growth of several sectors using PFASs, the environmental pollution burden (i.e. the 

environmental pollution stock, which is the mass or concentration of PFASs at the local, 

regional, continental and global scale) can be expected to continue to increase over time. 

PFASs or their degradation products have half-lives of many years. Thus, a constant emission 

path will result in a growing stock in the environment. The stock path over time depends on 

(i) PFAS emissions during the production, use, and end-of-life (waste) phase, (ii) persistence, 

physico-chemical and fate properties (e.g. water solubility, volatility, mobility), and (iii) 

environmental conditions. 

Considering the growing environmental PFAS stock in combination with a difficulty for 

decontaminating soil or intake water used for drinking water production at large scales, as 

well as the low effectiveness of end-of-pipe wastewater treatment, this triggers a high 

potential for very long-term human exposure via food and drinking water. These properties 

together, in addition with long-term transfer mechanisms, lead to a high potential for 

intergenerational effects. 

Due to the complex co-occurrence of PFASs in the environment and the very long-term 

exposures, standard tests do not provide sufficient understanding of possible effects. 

Furthermore, quantification of future exposure levels and safe concentration levels is highly 

uncertain for PFASs, due to the exposure to mixtures of PFASs in the environment, complex 

degradation patterns of precursor PFASs to arrowheads, and due to the very high persistence 

and hence exposure times reaching decades if not centuries. Combined effects may be 

expected for PFASs. The significant global warming potential of many volatile PFASs adds yet 

another concern to the picture. 
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Because of the very high persistence of PFASs, their mobility and long-range transport 

potential, concerns have been expressed about whether their releases into the environment 

might ultimately reach or have arguably already reached concentration levels that could 

breach so-called ‘planetary boundaries’ – a point at which the earth is no longer able to 

assimilate or degrade a human-released chemical. In consequence, the release, if discovered 

too late, can have a disruptive and irreversible effect on ecosystem functioning and on a vital 

earth system as a whole (Cousins et al., 2022). Any effects of such a pollutant cannot be 

readily reversed (Diamond et al., 2015; Persson et al., 2013). At the time when notable 

effects from PFASs exposure occur in the environment it will be difficult, if not impossible, to 

remove the contamination. Due to the ubiquitous occurrence of PFASs this may ultimately 

lead to an impairment or total loss of important natural resources, as well as increased overall 

pressure on human health and the ecosystems (Goldenman, 2017). Examples could be a loss 

in biodiversity or impaired ecosystem services (in particular provisioning services and 

regulating services).  

Continued emissions of PFASs (including from the end-of-life phase of products) will result in 

an increasing environmental stock and, hence, increasing exposures. This creates a high 

likelihood that known thresholds of PFASs to cause adverse effects – as well as yet unknown 

thresholds - are exceeded. These would be caused by single PFASs and/or in a mixture with 

other PFASs. It should be noted that for the most sensitive endpoints related to human health, 

such as effects on the immune system, and in highly exposed populations, effect thresholds 

of the most studied long-chain PFASs (PFOA and PFOS) are already exceeded today (EFSA, 

2020).  

Overall, PFASs should be treated as non-threshold substances for the purpose of risk 

assessment in a similar manner to PBT/vPvB substances. Their releases can be accordingly 

used as a proxy for risk. To minimise the likelihood of adverse effects in the future, all releases 

should be minimised.  

Section 1.1.5 summarises the information on the current releases of PFASs to the 

environment. Manufacture, placing on the market and use of some PFASs have already been 

restricted in the EU (e.g. PFOA, PFOS and, as of February 2023, C9-C14 PFCAs and their salts 

and related substances) or are in the process of being restricted (e.g. PFHxS and PFHxA and 

their salts and related substances, PFASs in firefighting foams), however most of the PFASs 

still need to be addressed by regulatory risk management. Monitoring data for some PFASs 

show that PFASs are ubiquitously distributed in the environment (see Annex B.4.2.). It should 

be noted that so far only a limited subset of PFASs are addressed in monitoring programs and 

therefore current monitoring results are expected to provide only an incomplete picture of the 

overall exposures to PFASs (see Annexes B.4.2.6. and B.4.2.7.). 

In conclusion, the ongoing releases of PFASs are causing the environmental pollution stock 

and subsequent exposures to increase over time. Combined with the non-threshold nature of 

the hazard, this warrants an urgent need for minimisation of the releases. The proposed 

restriction aims to effectively stop or considerably reduce environmental PFAS pollution, which 

could otherwise lead to very long-lasting and potentially irreversible damage.  

It is noted that RAC supported the proposal to restrict intentionally added microplastics and 

PFHxA based on a closely similar case-by-case hazard and risk assessment approach (ECHA, 

2020; ECHA, 2021a). Analogously, a specific case for excluding a PFAS from the scope of the 

proposed restriction could be made if sufficient evidence is provided that the specific PFAS is 

not very persistent itself and does not degrade into a very persistent PFAS. This is also 

addressed in section 1.1.1. 
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1.1.6.2. Emissions as a proxy for risk  

Without restriction of the manufacture, placing on the market and use of PFASs, emissions of 

these substances will continue. As a result, due to the persistence of PFASs, the environmental 

stock will continue to grow both in the EU and globally. This leads to a growing risk of negative 

environmental and health impacts and, thus, damages over time. A restriction will reduce 

emissions. This will lead to a reduction of the pollution stock in the environment, though it 

comes with a delay depending on the persistence of PFASs. For PFASs which do not degrade 

at all, or where degradation is very limited, a restriction can at least prevent the stock from 

increasing further.  

In case of very persistent substances, the relevant unit for a concern-based evaluation of 

restriction measures’ risk reduction potential is the environmental stock (Conrad and Olson, 

1992; Gabbert et al., 2022; Hart and Brady, 2002; Mackay et al., 2014). Stock assessments 

have been used earlier for evaluating the effectiveness of restriction measures for persistent 

chemicals in general, and for PFASs in particular, for example in the REACH Annex XV dossier 

on PFHxS (ECHA, 2019b). Assessing the stock requires information about physico-chemical 

and fate properties of PFASs, and about their persistence under environmental conditions. For 

a large number of chemicals covered by the restriction proposal this information is still 

incomplete. Furthermore, existing information is often uncertain. Therefore, emissions will be 

used as a proxy for risk. To evaluate the effectiveness of restriction options, and the 

corresponding expected emission reduction, emissions will be used as a proxy for the risk 

reduction capacity of the specific restriction options. While emission estimates inform about 

the pollution flow into the environment, they do not reflect the accumulation of pollution over 

time due to persistence. It is therefore important to note that a use of emission estimates as 

a proxy for risk will likely underestimate impacts to be expected, and in particular long-term 

impacts and damage costs.  
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1.2. Justification for an EU-wide restriction measure  

Section 1.1 illustrates the hazards and combined concerns associated with PFASs. In 

section 1.1.5 an overview of the current releases and exposures due to the ubiquitous use of 

PFASs is provided. Section 1.1.6 summarises that due to the non-threshold nature of the 

hazards, the risks cannot be quantified and that current releases of PFASs should be 

minimised. Any release should be considered a proxy for risk. Due to the ongoing releases, 

the risks are currently not adequately controlled. Based on this unacceptable risk for human 

health and/or the environment identified for the group of PFASs, measures are needed to 

minimize the releases to the environment and reduce human exposure to a minimum.  

PFASs are manufactured globally. The global PFAS tonnage manufactured is not entirely clear. 

It is estimated that in between ca. 120 000 and 400 000 t/y of PFASs are manufactured in 

the EEA (see Annex A.2.). Due to their properties, perfluorinated substances are used for 

manufacturing of articles and mixtures in large quantities and for a large variety of 

applications in the EU/EEA. While in some sectors and uses PFASs have been increasingly 

replaced by fluorine-free alternatives, in some cases substitution is not happening even 

though PFAS-free alternatives are available (see Annex E.2.). Additionally, numerous sources 

indicate that globally fluoropolymer production will increase significantly in the next years. A 

large variety of emission sources contribute to the exposure of humans and the environment 

to PFASs (see Annex B.9.) with surface water and soil being the key receiving environmental 

compartments. Some PFASs were shown to be ubiquitous contaminants, for instance in arctic 

wildlife (Muir et al., 2019).  

Based on the information presented in section 1.1.4.2, many PFASs are likely to persist in the 

environment longer than any other man-made organic substance. As a consequence, if 

releases are not minimised, humans and other organisms will be exposed to progressively 

increasing amounts of PFASs until such levels are reached where effects are likely. In such 

an event the exposures are practically irreversible. Even if further releases of PFASs were 

immediately prevented, existing environmental stocks as well as technical stock (stock of 

PFASs in existing articles) and PFAS-containing waste would continue to be a source of 

exposure for generations. For technical stock, the size and longevity are determined by the 

length of the lifespan of the various articles, some of which (e.g. in construction products) 

can be used for decades. In combination this leads to irreversible adverse effects on the 

environment and on human health over time (see Annexes B.4., B.5. and B.7.). Removal of 

contamination is technically challenging, energy intensive, and thus costly. Additionally, costs 

of health care, loss of biodiversity, loss of ecosystem services and loss of property value 

(Cousins et al., 2020b) need to be taken into account. Therefore, a preventive approach of 

not using highly persistent synthetic organic substances is more protective and also overall 

less costly for society. 

Monitoring studies demonstrate the ubiquitous presence of perfluorinated substances of both, 

known (e.g. PFOA, PFOS, PFHxS and other long chain perfluorinated substances (C9-C14 

PFCAs and PFSAs)) and varying fractions of unknown organofluorine substances in all 

environmental media including ground water and drinking water (see Annexes B.4.2.6. and 

B.4.2.7.). Widespread occurrence of the very persistent substances in the environment, 

e.g. via aqueous compartments or via the atmosphere, potentially lead to global distribution 

(see Annex B.4.2.8.). Additionally, soil can serve as long-term reservoir for PFASs and 

potentially be a long-term source of contamination for groundwater (see Annex B.4.2.3.). 

Thus, effects will not only occur at the point of release but also at some distance from that 

point. Therefore, it may affect a very large number of people. Human biomonitoring 

demonstrates that the EU/EEA population is exposed to various PFASs (see Annex B.9.22.). 



ANNEX XV RESTRICTION REPORT – Per- and polyfluoroalkyl substances (PFASs) 

51 

Furthermore, exposure via food and drinking water leads to elevated concentrations of various 

PFASs in human blood (see Annexes B.9.21.1. and B.9.21.2.). Consumer articles are a source 

of PFASs for human exposure both directly at use and indirectly via the indoor environment 

(e.g. house dust and air, see Annexes B.9.6. and B.9.21.4.). Relevant articles such as food 

contact materials or textiles are placed on the market and used in all EU/EEA Member States. 

A considerable share of articles containing PFASs is imported from outside the EU/EEA (see 

Annex A.2.2.). Exposure of perfluorinated substances to humans, wildlife and the 

environment occurs in all EU/EEA Member States. A Union-wide restriction is needed as the 

mobility and persistence of PFASs lead to cross-border pollution that cannot be adequately 

managed by several national regulatory actions.  

An EU/EEA wide restriction will prevent and reduce the manufacture, placing on the market 

(including imports), use and release of PFASs within the EU/EEA in a harmonised manner. 

PFASs and articles containing PFASs produced in one Member State may be transported to 

and used in other Member States. Even if measures were introduced at Member State level, 

there is potential for discrepancies in the definitions and scope of any national restrictions 

(e.g. definition of substances covered, uses covered, concentration thresholds, and transition 

periods). This has implications not only for the degree to which the environment and human 

health is protected, but also in terms of ensuring the functioning of the internal market. Union-

wide action avoids trade and competition distortions within the EU/EEA, thereby ensuring a 

level playing field in the internal EU/EEA market as compared to action undertaken by 

individual Member States. Additionally, the emitted substances are transported across global 

borders via air and water. Hence, EU-wide measures for risk reduction are the only way to 

implement controls efficiently and uniformly within the EU/EEA. An EU/EEA restriction also 

allows an adequate regulation of imported articles containing these substances. Moreover, a 

restriction within the EU/EEA may be the first step for global action, which is needed as PFASs 

and PFAS-containing products are manufactured and distributed in a global market.  
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1.3. Baseline 

1.3.1. Manufacture and use – Introduction and current situation 

Due to their typical properties like chemical inertness, radiation resistance, temperature 

resistance, weathering resistance, oil-, water- and stain repellence, electrical inertness, 

corrosion protection, low coefficient of friction and non-flammability, PFASs are used in many 

industry sectors, in a very broad range of applications. From literature, two stakeholder 

consultations (call for evidence and 2nd stakeholder consultation) and additional stakeholder 

input, e.g. from targeted stakeholder interviews, the various uses and sub-uses of PFASs 

were identified and data on the types of PFASs applied, the tonnages associated with the use 

of PFASs and their emissions were assessed in detail for all major uses/use sectors. Table 2 

presents an overview of these major uses/use sectors (and sub-uses within). Table 3 presents 

the estimated tonnages for these sectors for 2020, supplemented with the 2020 estimated 

tonnages for PFAS manufacture (see Annex A for detailed information on manufacture and 

use). These tonnages were used as basis for estimation of the PFAS manufacture, PFAS use 

and service life emissions in 2020 (see section 1.1.5.1 for details and Table 1 therein). The 

estimated tonnages and emissions form the basis for the impact assessment. For impact 

assessment purposes, tonnages are not only presented for total PFASs per sector but, where 

possible, also for three main PFAS groups therein, i.e.:  

1. PFAAs and PFAA precursors 

2. Fluorinated gases 

3. Polymeric PFASs 

While side-chain fluorinated polymers chemically belong to polymeric PFASs, i.e. Group 3, 

their tonnages are allocated to PFAAs and PFAA precursors, i.e. Group 1, for impact 

assessment purposes. 

It is also important to note that information density varied substantially across sectors and 

uses and therefore not every single application has been assessed in detail regarding the 

aspects described above. However, all applications are covered by the scope of the restriction 

proposal because PFASs used eventually end up in the environment due to releases resulting 

from PFAS manufacture, use, service life or due to waste handling operations. 
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Table 2. PFAS main applications and sub-uses. 
Main applications Sub-uses (non-exhaustive) of thoroughly investigated PFAS main applications 

Firefighting foam  Covered by separate restriction 

proposal 

       

TULAC 

(Textile, 

upholstery, 

leather, apparel 

and carpets) 

Home textiles Consumer 

apparel 

Professional 

apparel 

Technical 

textiles 

Leather     

Food contact 

materials and 

packaging 

Consumer 

cookware 

Industrial food 

and feed 

production, 

e.g. in valves 

and conveyor 

belts, and for 

non-stick 

coatings 

Food and feed 

packaging, 

including 

paper & board 

packaging and 

plastic 

packaging 

      

Metal plating and 

manufacture of 

metal products 

Hard chrome 

plating 

Decorative 

plating with 

chrome, 

plating on 

plastics and 

plating with 

metals other 

than chrome 

Manufacture 

of metal 

products 

      

Consumer 

mixtures 

Cleaning agents  Waxes and 

polishes 

Dishwashing 

products 

Windscreen 

treatments and 

windscreen 

wiper fluids 

Mixtures used 

for musical 

instruments 

    

Cosmetics Skin care Toiletries Hair care Perfumes and 

fragrances 

Decorative 

cosmetics 

    

Ski wax Kick wax  Glide wax Ski skin 

treatment 

      

Applications of 

fluorinated gases 

Refrigeration Air 

conditioning 

and heat 

pumps 

Foam blowing 

agents 

Solvents Propellants Magnesium 

casting 

Fire 

suppressants 

Preservation 

of cultural 

paper-based 

materials 
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Main applications Sub-uses (non-exhaustive) of thoroughly investigated PFAS main applications 

Medical devices Implantable 

medical devices 

Wound 

treatment 

products 

Tubes and 

catheters 

Metered Dose 

Inhalers 

(MDIs), e.g. as 

coating and 

propellant  

Cleaning and 

heat transfer: 

engineered 

fluids  

Sterilization 

gases 

Diagnostic 

laboratory 

testing 

Rigid gas 

permeable 

(RGP) contact 

lenses and 

ophthalmic 

lenses 

Packaging 

of medical 

devices 

Transport  Body-, hull- and 

fuselage 

construction 

Sealing 

applications 

Combustion 

engine 

systems 

Electrical 

engineering and 

information 

technology 

Safety 

equipment (incl. 

fire prevention 

and protection) 

Hydraulic fluids HVACR*-

systems 

Coating and 

finishings 

 

Electronics and 

semiconductors 

Wires and 

cables 

Coating, 

solvents and 

cleaning 

Electronic 

components 

Heat transfer 

fluids 

Advanced 

semiconductor 

packaging 

Photolithography    

Energy sector Photovoltaic 

cells 

Wind energy Coal based 

power plant 

Nuclear power 

plant 

Proton 

exchange 

membrane 

(PEM) fuel cells 

Electrolysis 

technologies 

(not PEM) 

(Lithium-ion) 

batteries 

  

Construction 

products 

Roofing Bridge 

bearings 

Sealings and 

adhesives 

Processing aids 

and polymer 

processing aids 

Coatings, 

paints, 

varnishes and 

impregnation 

Coatings for 

wind turbine 

blades and solar 

cells 

   

Lubricants  Low viscosity 

lubricants 

Solid/dry-film 

lubrication 

Release-

agents  

Greases      

Petroleum and 

mining 

Drilling fluids 

 

Well 

stimulation 

chemicals 
 

Anti-foaming 

agents 

Water and gas 

tracers 

Metal salts 

recovery 

Lining of piping, 

seals, sensors, 

cables, etc. 
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Table 3. Estimated annual tonnages for PFAS manufacture and major PFAS use sectors for 2020 (low, mid and high estimates)a. Tonnages are 
for PFAS used or placed on the market (as substance on their own, in mixtures or articles), unless stated otherwise. Mid points are used in impact 
assessment. 

Application 

PFAAs and PFAA precursors  

(t/y) 

Fluorinated gases  

(t/y) 

Polymeric PFASs 

(t/y) 

Total PFASs  

(t/y) 

low mid high Low mid high low mid high low mid high 

Manufacture 53 902 85 977 118 051 15 000 95 774 176 548 49 000 75 381 101 763 117 902 257 132 396 362 

TULACb 8 092 20 620 33 148    33 091 71 318 109 544 41 183 91 938 142 692 

Food contact 

materials and 

packaging 

3 267 6 305 9 342    15 330 17 880 20 430 18 597 24 185 29 772 

Metal plating and 

manufacture of 

metal products 

2 30 57    960 960 960 962 990 1 017 

Consumer mixtures          21 26 30 

Cosmetics          0.028 32.1 64.2 

Ski wax          1.6 1.6 1.6 

Applications of 

fluorinated gasesc,d 
   

493 173 

30 671 

493 173 

30 671 

493 173 

30 671 
   

493 173 

30 671 

493 173 

30 671 

493 173 

30 671 

Medical devices 1 279 2 387 3 495 20 160 33 080 46 000 3 233 7 633 12 032 24 672 43 100 61 527 

Transportc       
97 216 

6 410 

159 712 

10 532 

222 208 

14 653 

97 216 

6 410 

159 712 

10 532 

222 208 

14 653 

Electronics and 

semiconductors 
841 1 195 1 549 140 140 140 1 560 3 088 4 615 2 541 4 423 6 304 

Energy sector 293 294 294    2 592 2 756 2 920 2 885 3 050 3 214 

Construction 

products 
987 1 696 2 405    4 254 7 287 10 320 5 241 8 983 12 725 

Lubricants 1 6 10 70 110 150 1 100 1 550 2 000 1 171 1 666 2 160 

Petroleum and 

mining 
4.4 7 9.5    3 500 5 500 7 500 3 504 5 507 7 510 

TOTAL (excl. 

manufacture)e 
14 766 32 540 50 310 513 543 526 503 539 463 162 836 277 684 392 529 691 168 836 787 982 398 

Totalf 14 766 32 540 50 310 51 041 64 001 76 961 72 030 128 504 184 974 137 860 225 105 312 341 

a) In some cases a basis for providing a range is lacking. There the available estimate is applied throughout; b) TULAC = Textile, upholstery, leather, apparel 

and carpets; c) For these sectors the tonnages relate to “technical stock volume” (presented in italics), representing an estimated 2020 PFAS volume in use in 
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the sector as a whole. For reference only, the tonnages brought new to market in 2020 are also given; d) Includes tonnages for fluorinated gases in transport 

sector; e) Total based on best available data (stock if available, new to market if stock is not available); f) For reference only, also the total new manufactured 

tonnage put on market in 2020 is presented. 

For a quick overview of the various sector contributions to the tonnages and emissions of total PFASs, see Table 4.  
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Table 4. Tonnages and emissions of major use sectors and manufacture for 2020 (sorted by 

tonnage range) 

Application Tonnage range Emission range 

% emitted in 

manufacturing 

and use phase 

Emission 

contribution  

Contribution to 

total emission 

Applications of fluorinated 

gases 
5 2 5 

TULAC 5 2 4 

Medical devices 5 2 3 

Manufacture 5 1 2 

Food contact materials and 

packaging 
5 1 1 

Transport 5 1 1 

Construction products 4 3 2 

Electronics and 

semiconductors 
4 2 1 

Lubricants 4 2 1 

Petroleum and mining 4 1 1 

Energy sector 4 1 1 

Metal plating and 

manufacture of metal 

products 

3 1 1 

Cosmetics 2 5 1 

Consumer mixtures 2 4 1 

Ski wax 1 3 1 

Table legend 

Tonnage range (t/y) Emission range (%) Emission contribution (%) 

1 0 – 10  1 0 – 5  1 0 – 1  

2 10 – 100  2 5 – 25  2 1 – 5  

3 100 – 1 000  3 25 – 75  3 5 – 10  

4 1 000 – 10 000  4 75 – 95  4                   10 – 50  

5 >10 000  5 >95  5 >0 – 50  

 

 

1.3.2. Manufacture and use – Market developments 

The baseline scenario is the situation in absence of the proposed restriction. This is not equal 

to the current situation as new legislation may affect the uses being proposed for restriction 

during the timeframe considered for analysis or annual use volumes might change (in 

comparison to the volumes for 2020 shown in Table 3) due to growth trends in manufacturing, 

PFAS use and import of PFASs. In this baseline chapter, the market growth rates as assumed 

for the baseline are summarised. The start year of the assessment is 2020, for which volume 

data is available to the Dossier Submitters. In Annex E, the baseline tonnage and emission 

estimates are projected for a time path of 30 years (2025-2055) and 45 years (2025-2070) 

for each assessed sector. These estimates are used in the Environmental Impact Assessment. 

PFAS use volumes may not only grow due to market growth in existing markets but also due 

to development of new markets for which PFASs can be used. Identified potential markets, 

with a potentially strong growth potential, are the immersion cooling of datacentres, the 

cooling of electric cars, including the battery, during charging as well as oil fracking. 

1.3.2.1. PFAS manufacturing 

The baseline of manufacturing does not necessarily follow the combined baseline of uses as 

PFAS applications (e.g. cars and textiles) are of global relevance, with production also taking 
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place in other parts of the world. As such, PFAS manufacture in the EU and EEA is not only 

dependent on downstream market developments in the EU and EEA but also other parts of 

the world.  

As mentioned in Annex E.2.1.1., there is an expectation of market growth in the absence of 

regulatory action for all PFASs. While no specific data is available for PFAAs and PFAA 

precursors, there is an expectation of a global growth in demand from downstream uses 

related to the textile industry, which constitutes one of the most extensive users of non-

polymeric PFASs. In the absence of other information, a steady growth of 2% per year is used 

by the Dossier Submitters. In relation to fluorinated gases, an annual decline of production 

of HFCs by 10% has been considered by the Dossier Submitters based on evidence pointing 

to a decline in the EU-28 production of HFCs due to the regulatory phase-down of HFCs and 

no known production of HFOs - the alternative to HFCs. For polymeric PFASs, the Dossier 

Submitters use a yearly growth rate of 5%.  

1.3.2.2. TULAC 

The use of PFASs in TULAC is expected to increase. This is primarily driven by growth in the 

use of polymeric PFASs. Under the baseline scenario, it is assumed that usage of several PFAS 

groups (i.e. non-polymeric C2-C3 substances, C6 substances and other non-polymeric 

substances) in all TULAC uses grows at a standard steady 2% rate per year over the 

assessment period. The use of non-polymeric C4 substances in technical textiles is also 

assumed to increase by 2% per year, while the use of these substances in home textiles and 

consumer apparel is expected to be broadly static based on information from the call for 

evidence (CfE). Stakeholder interviews pointed to more demand in home textiles than 

consumer apparel, as a result of which the market growth in the baseline assumes an annual 

increase of 1% for home textiles and an annual decline of 1% for consumer apparel. The 

same trend is assumed for non-polymeric C5 substances. Non-polymeric C9-C14 substances 

will be restricted (under Regulation (EU) 2021/1297), so their use is expected to cease. The 

fluoropolymer market is expected to grow very strongly in the short to medium term (with 

assumed growth rates for different applications and periods ranging from 5% to 8%), but 

such strong growth is deemed unsustainable in the long term (with lower growth rates ranging 

between 1% and 2% being assumed after 2030). The use of side-chain fluorinated polymers 

is assumed to be static in the relation to consumer apparel due to growing awareness about 

its relevance as a source of emission of non-polymeric PFASs, while a steady growth rate of 

2% is assumed for other textile applications. 

1.3.2.3. Food contact materials and packaging 

For assessing the time path of PFAS use (tonnage) and emissions in food contact materials 

and packaging a mean real growth rate of 4% per year was assumed. This growth rate was 

derived from information about market growth rates in the following three specific sub-sectors 

(FoodDrinkEurope, 2019): 

Packaging: Paper and board use in packaging has been relatively steady in the EU since 2015 

(Cepi, 2020). In 2015, 38.95 million tonnes of paper were consumed in the EU by packaging, 

whilst in 2019, this figure had risen to 41.35 million tonnes, representing an annual growth 

rate of 1.5% per year. However, the single-use plastics directive could lead to much more 

moulded fibre being used, a PFAS impregnated technology.  

Plastic packaging use is expected to grow strongly. Although PFASs have no function in the 

final product, for thermoplastic packaging extrusion PFASs are used as processing aid. 
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Consumer cookware: The global non-stick cookware market is estimated to be growing 

strongly at annual rates of around 6% (Grand View Research, 2021; IndustryARC, 2020). 

Industrial food and feed production equipment: In the industrial bakeware (food and 

pharmaceutical operations) segment the assumption is that a growth of 1.5% is expected. 

1.3.2.4. Metal plating and manufacture of metal products 

Information about growth rates is not available. Therefore, in metal plating a 0% growth rate 

per year is assumed. 

1.3.2.5. Consumer mixtures 

For consumer mixtures, information about market growth rates could not be retrieved. No 

further information on historic tonnages and future (expected) tonnages is available.  

1.3.2.6. Cosmetics 

At European scale, a stable market is foreseen. This prediction is based on historic trends 

where there was no growth in market value in real terms in a three-year period ending in 

2019. As such, a growth rate of 0% is assumed.  

1.3.2.7. Ski wax 

For PFAS use in ski wax a market decline of 8% per year until 2030 and of 1% per year until 

2040 is foreseen as there are already voluntary initiatives to reduce the use of PFAS-

containing waxes. After 2040, the market of ski waxes is assumed not to decline any further. 

1.3.2.8. Applications of fluorinated gases 

Information for different applications, generally suggests market growth. For commercial 

refrigeration, a yearly growth rate of 3% is, for example, assumed. The EU market for air 

conditioning has also seen strong growth over the last 25 years, originally in the commercial 

sectors, but such growth is now also taking place in the domestic sector. Over the next 30 

years, demand in both sectors is expected to roughly double (IEA, 2018). Market data for fire 

suppressing agents suggests a strong growth over the period 2018 to 2025 at a compound 

annual growth rate of 5.9% (Frost & Sullivan, 2019). Projecting market growth at sector level 

is not possible with sufficient reliability. However, taking available information about market 

growth in different sub-sectors into account, a yearly real growth rate of 2% is assumed. 

1.3.2.9. Medical devices 

For the use of fluorinated gases as anaesthetics and contrast media an annual growth of 3 - 

9% is foreseen based on commercial reports. The use of prescribed PFAS pharmaceuticals in 

the EU in 2019 is estimated by the Dossier Submitters to increase with 3.4% per year. Even 

though these examples are not medical devices, the Dossier Submitters assume that they are 

reasonable proxies for the growth of PFAS use in medical devices. Furthermore, positive 

growth rates are expected for fluoropolymer invasive use as well as medical packaging 

(mainly fluoropolymers). For other PFAS applications in this sector there is no reliable 

information about market trends. Taking available information about market growth in 



ANNEX XV RESTRICTION REPORT – Per- and polyfluoroalkyl substances (PFASs) 

60 

different sub-sectors into account, and the ageing population in Europe, a yearly real mean 

growth rate of 5% is assumed for the sector6. 

1.3.2.10. Transport 

For assessing the time path of PFAS use (tonnage) and emissions in the transport sector a 

mean real growth rate of 1% per year is assumed. Though information about market trends 

is neither available at sector level, nor for specific PFAS uses within this sector, it seems likely 

that the market will further expand in the future. 

1.3.2.11. Electronics and semiconductors 

For PFAS use in electronics a growth rate of 10% per year is assumed as the general 

electronics industry (including semiconductors) experiences growth. As new technology 

emerges, and the world becomes more digitalized a higher demand for electronics and 

semiconductors is likely. The growth may mainly be driven by semiconductors, where 

microchip production will be a significant factor. 

1.3.2.12. Energy sector 

For PFAS uses in the energy sector, an annual growth rate of 10% is assumed. Overall, no 

robust information is available, but growth in use of PFASs is expected because of their 

increasing application in electronics, fuel cells and hydrogen technology, rechargeable 

batteries, and electroactive (ferro-, pyro-, and piezoelectric) devices. In general it can be 

concluded that for at least some of the uses (e.g. fuel cells, lithium-ion batteries and 

photovoltaic cells) a significant growth of PFAS use in this sector is expected because of the 

European Green Deal ambitions. JRC estimate that the EU production of lithium-ion batteries 

will increase strongly until 2030. Additionally, an increase in the use of PFASs to be used in 

PEM electrolysis technology (proton exchange membrane – a fuel cell) is foreseen to 

accomplish the 2030 EU hydrogen Strategy goal of 40 GW electrolysis capacity within the EU. 

1.3.2.13. Construction products 

For the baseline scenario of PFAS use and emissions in the construction sector a declining 

growth rate is assumed. For fluoropolymers a yearly real growth rate of 5% is applied from 

2020 to 2030, which declines to 2.5% from 2030-2040, and to 1% for the remaining years 

of the assessment period assuming that the growth rate of 1% will also apply in the period 

from 2050 to 2070. For non-polymeric PFASs the market growth is 1% during the entire 

assessment period.  

1.3.2.14. Lubricants  

For PFAS-based lubricants an annual growth rate of 5% is assumed between 2020 and 2030, 

after which it is assumed to slow due to market saturation, increasing thereafter at 2.5% 

annually to 2040 and 1% annually after 2040. The same trends have been applied to PFAS-

based solvents and additives in lieu of better data, and to PFAS–based solvents used as 

cleaning agents before lubrication. The future projections do not include any consideration of 

changes in usage (increase, decrease or replacement) as a result of changes in technology. 

                                           

6 https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Ageing_Europe_-

_statistics_on_population_developments, date of access: 2023-01-05.  

https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Ageing_Europe_-_statistics_on_population_developments
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Ageing_Europe_-_statistics_on_population_developments
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Likewise, the projections do not consider changes in abatement technology which may affect 

emissions. 

1.3.2.15. Petroleum and mining 

Precise growth rates for PFAS use in petroleum and mining are not known. According to a 

recent report NEA (2021), PFAS use in petroleum and mining can be expected to decline 

significantly in the coming decades. Furthermore, the oil and gas infrastructure is expected 

to become increasingly decommissioned, with over 200 platforms to be partially or fully 

removed, and over 2 500 wells to be decommissioned in the North Sea before 2030. However, 

input from manufacturers and suppliers has indicated that the demand for PFAS-based tracer 

and anti-foaming agents is expected to increase in future years, as the industry is likely to 

explore more ‘challenging’ environments for oil and gas production. In the absence of more 

detailed information or estimates from industry, an annual growth rate of 1% has been 

assumed for the three product categories (PFAS-based tracers, antifoaming agents, solid 

fluoropolymers). 
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2. Impact assessment 

2.1. Introduction 

The impact assessment in this restriction proposal is prepared to demonstrate whether the 

restriction is the most appropriate Risk Management option (RMO) to control the risks; and 

to identify which of the restriction options (ROs) is the best option. 

Impacts comprise both positive (benefits) and negative impacts (costs) of different ROs in 

comparison to the baseline scenario. Benefits of restriction options comprise benefits for the 

environment, and for human health. Environmental benefits are expressed as the expected 

total amount of emissions avoided for a defined time period (30 and 45 years). Benefits to 

human health are evaluated qualitatively as data is limited, or missing, to assess (i) the 

hazard of many of the individual PFASs; (ii) the associated thresholds below which exposure 

is not expected to lead to adverse health effects, if such limits exist, and (iii) the prediction 

of future human exposure levels.  

Costs of ROs comprise different components, for example costs to industry in the form of 

producer surplus losses resulting from business closures or substitution, whereby producer 

surplus losses resulting from business closures can in some sectors be offset by producer 

surplus gains of companies that are already supplying alternative-based products and can 

take over the market shares of companies ceasing operation. In sectors with a high share of 

business closures and limited offsetting potential, producer surplus losses might also be 

incurred by companies in the upstream supply chain. Further possible costs include consumer 

surplus losses as a result of changes to the product price, welfare losses and/or costs resulting 

from changes in the characteristics of goods, e.g. their quality and lifetime, welfare losses 

resulting from the absence of the product (where substitution is not feasible) as well as job 

losses. In most cases, these costs are assessed qualitatively due to insufficient data. In 

addition to the benefit and cost components mentioned above, restriction options can impact 

future remediation or decontamination costs associated with contaminated watersheds used 

as supply for drinking water production and contaminated soils. 
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2.2. Regulatory risk management options 

In response to the identification of the risk related to the use of PFASs, the Dossier Submitters 

have conducted an analysis of various regulatory risk management options (RMOs) to identify 

the most appropriate option for addressing the identified risks, including various permutations 

of a REACH restriction7. As explained in section 1.1.2, the common concern (persistence) 

regarding PFASs should be addressed via a group approach to prevent regrettable 

substitution.  

For information purposes, in section 2.2.1 a (non-exhaustive) overview of current relevant 

regulatory measures is given.  

Additional different European regulatory measures are shortly discussed in section 2.2.2. It 

is concluded that measures in different EU legislation could be taken to manage risks and 

some of them could be considered as complementary to a REACH restriction. Many RMOs 

directly related to REACH processes are not considered manageable for the whole group of 

PFASs. This is the case for CLH, SVHC identification and authorisation. For particular (groups 

of) PFASs harmonised classification and labelling and authorisation could be taken into 

consideration as is current practice. A REACH restriction is considered the most effective tool 

to manage the risk from substances, such as PFASs, with a widespread use in industrial 

processes but also in products placed on the market for use by professionals and consumers. 

Finally, in section 2.2.3 the use of PFASs as active substances in Plant Protection Products 

(PPP), Biocidal Products (BP) and Medicinal Products (MP) is discussed.  

2.2.1. Overview of current regulatory measures 

2.2.1.1. Stockholm Convention and POP Regulation 

The Stockholm Convention is an international treaty aiming to eliminate or restrict the 

production and use of Persistent Organic Pollutants (POPs) in order to protect human health 

and the environment from those chemicals. POPs are considered chemicals that remain intact 

in the environment for long periods, become widely distributed geographically, accumulate in 

humans and wildlife, and have harmful impacts on human health or on the environment.  

The Stockholm Convention (UNEP, 2018) is implemented in the EU via the POP Regulation 

(Regulation (EC) 2019/1021). PFOS and PFOA are restricted in the Stockholm Convention. 

PFOS has been identified as a POP and was included into Annex B (restrictions) of the 

Stockholm Convention. PFHxS and long chain PFCAs are in progress. 

Even before the EU REACH Regulation came into force, an EU-wide ban on PFOS 

(perfluorooctane sulphonic acid, C8 PFSAs) was agreed (see EC Directive 2006/122), which 

was shortly afterwards incorporated into the EU POP Regulation in order to take over the 

corresponding regulation from the international Stockholm Convention 

(Regulation (EU) 757/2010). Therefore, the REACH restriction entry for PFOS was deleted 

(see EU Regulation 207/2011). The Stockholm convention for PFOS covers: "PFOS, salts and 

perfluorooctane sulfonyl fluoride". In the EU POP Regulation the definition of the scope is 

"Perfluorooctane sulfonic acid and its derivatives (PFOS) C8F17SO2X (X = OH, metal salt (O-

M+), halide, amide, and other derivatives including polymers)". Therefore, also derivatives 

                                           

7 https://echa.europa.eu/documents/10162/a59647fb-fcc5-869b-10d4-c14258bbea1d, date of access: 

2023-01-05. 

https://echa.europa.eu/documents/10162/a59647fb-fcc5-869b-10d4-c14258bbea1d
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(related substances that can degrade to PFOS) are covered in both the POP convention and 

EU POP Regulation. In 2019, the PFOS ban under the Stockholm Convention was re-examined 

and all exemptions granted in the EU until then were deleted, except for the use of PFOS as 

a spray suppressant for non-decorative hard chrome plating (chromium VI) in closed loop 

systems. 

2.2.1.2. REACH Regulation 

Under REACH, PFOA, its salts and related substances (i.e. substances that can degrade to 

PFOA) are restricted with certain derogations within the EU as of 4 July 2020. In May 2019, 

PFOA, its salts and PFOA-related compounds were included into Annex A of the Stockholm 

Convention. Therefore, the inclusion of PFOA in the EU POP Regulation was also being 

prepared and also took place by inclusion into Annex I of the POP Regulation in April 20208. 

This overrides the REACH restriction - and thus also the applications and deadlines regulated 

therein. The Annex XV entry for PFOA in REACH (entry 68) has recently been deleted 

(amended by Regulation (EU) 2020/2096 of 15 December 2020). It should be noted that the 

exemptions granted under the Stockholm Convention are not exactly the same as before 

under REACH. 

Perfluorohexane sulfonic acid (PFHxS), its salts and related substances will be included in the 

Stockholm Convention in autumn 2022. A proposal for a restriction under REACH for this 

substance was prepared by Norway and has been through the scientific opinion making 

process at ECHA. This proposal is now awaiting decision making by the European Commission 

for uptake in the EU POP Regulation. 

The following PFAS restrictions and SVHC dossiers have been handled under REACH so far. 

Restriction:  

2006 – PFOS ban (restriction moved to EU POP Regulation) 

2019 –TDFAs in solvent-based spray applications (Annex XVII entry 73)  

2020 – PFOA, salts and related substances ban (restriction moved to EU POP Regulation) 

2021 – C9-C14 PFCAs (Annex XVII entry 68) 

2021– PFHxS and related substances (proposal expected to be included in EU POP Regulation) 

2022 – Aqueous firefighting foams (proposal in preparation) 

2023 – PFHxA salts and related substances (proposal waiting for decision making) 

SVHC identification:  

2012 - C11-C14 PFCAs listed as very persistent and very bioaccumulative (vPvB) 

2013 – C8 PFCA (PFOA + Salts) listed as persistent, bioaccumulative and toxic (PBT) 

2015 – C9 PFCA (PFNA + Ammonium & Na salts) listed as PBT 

2016 - C10 PFCA (PFDA + Ammonium & Na salts) listed as PBT 

                                           

8 Commission Delegated Regulation (EU) 2020/784 of 8 April 2020 amending Annex I to Regulation 

(EU) 2019/1021 of the European Parliament and of the Council. 
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2017 - C6 PFSA (PFHxS + Salts) listed as vPvB 

2019 - 2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)propionic acid, its salts and its acyl halides 

listed as Persistent Mobile and Toxic (Equivalent Level of Concern(ELoC)) 

2020 – C4 PFSA (PFBS + Salts) listed as ELoC 

2022 - Perfluoroheptanoic acid (PFHpA) + its salts listed as PBT, vPvB, ELoC 

2.2.1.3. Montreal protocol   

The Montreal Protocol on Substances that Deplete the Ozone Layer is a landmark multilateral 

environmental agreement implemented in the EU via Regulation (EC) No 1005/2009 on 

substances that deplete the ozone layer that regulates nearly 100 man-made chemicals 

referred to as ozone depleting substances (ODS). The protocol regulates production, import, 

export, placing on the market, use, recovery, recycling, reclamation and destruction of ODS. 

When released to the atmosphere, those chemicals damage the stratospheric ozone layer, 

earth’s protective shield that protects humans and the environment from harmful levels of 

ultraviolet (UV) radiation from the sun. Adopted on 15 September 1987, the protocol is to 

date the only UN treaty that has been ratified by every country on earth - all UN Member 

States. 

The Montreal protocol predominantly covers CFCs and HCFCs ranging from C1-C3 as core, 

and being partly or fully halogenated. Hydrochlorofluorocarbons (HCFCs) are gases used 

worldwide in refrigeration, air-conditioning and foam applications, but they are being phased 

out under the Montreal Protocol. HCFCs are both ozone depleting substances and powerful 

greenhouse gases: The most commonly used HCFC is nearly 2 000 times more potent than 

carbon dioxide in terms of its global warming potential (GWP).  

The quantitative limits and allocating of quotas for substances controlled under Regulation 

(EC) No 1005/2009 on substances that deplete the ozone layer are yearly updated by means 

of a decision which lists the amounts, the addressees and the quota per group of companies. 

The latest ones are Decision (EU) No 2019/2079 and (EU) No 2018/2029. A number of 

substances that are used as process agents are derogated from the restrictions. Substances 

such as chlorofluorocarbon 113 (CFC 113) and hydrochlorofluorocarbon 22 (HCFC 22), which 

are used as intermediates in the production of fluoropolymers, are not phased out. These 

substances are not covered by this restriction proposal either, since they are not fulfilling the 

PFAS definition.   

A complete list of ozone depleting substances and the goods in which these may be present 

is provided in EC (2016). The CFCs, Halons or HCFCs, among other substances, all contain 

chlorine or bromine. 

The Kigali amendment to the Montreal Protocol that regulates the consumption and production 

of HFCs due to climate effects is an international agreement to gradually reduce the 

consumption and production of HFCs. It is a legally binding agreement designed to create 

rights and obligations in international law.  

HFCs were used to replace the substances banned in the Montreal protocol because they have 

zero impact on the ozone. However, HFCs are powerful greenhouse gases that contribute 

to climate change, so this Kigali amendment adds HFCs to the list of chemicals that countries 

promise to phase down. 

https://www.unenvironment.org/ozonaction/what-we-do/refrigeration-and-air-conditioning
https://www.unenvironment.org/ozonaction/what-we-do/foam
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As of October 15, 2021, 136 states and the European Union have ratified the Kigali 

Amendment. 

2.2.1.4. Regulations of fluorinated gases 

In addition to the regulation with respect to ODS, there is a specific regulation on fluorinated 

greenhouse gases ((EU) No 517/2014). Since the mid-1990s the ODS have been substituted 

by certain fluorinated greenhouse gases (F-gases), in particular hydrofluorocarbons (HFCs). 

Regulation (EU) No 517/2014 aims to reduce emissions (measured as CO2 equivalents) from 

industry by 70% in 2030 compared to those in 1990. This reduction is to be realised by three 

means: 

1. Gradual phase-down of the quantities of HFCs used by means of quota (measured as 

CO2 equivalents). The phase-down only applies to HFCs and not to perfluorocarbons 

(PFCs) or sulphur hexafluoride (SF6). 

2. Prohibitions on use and placement on the market, insofar as technically feasible and 

more climate friendly alternatives are available. 

3. Continuation and expansion of the scope of regulations concerning leak tests, 

certification, disposal and labelling. 

 

Annex I section I to the abovementioned regulation lists a number of HFCs, whereas section 2 

lists a number of PFCs that may overlap with the current restriction proposal under 

development. 

MAC Directive 

The Mobile Air-Conditioning (MAC) Directive (EC, 2006) prohibits the use of F-gases with a 

GWP of more than 150 in new types of cars and vans introduced from 2011, and in all new 

cars and vans produced from 2017. 

The traditionally used refrigerant in MAC systems, HFC-134a (CH2FCF3), has a GWP of 1 430 

and has been phased out for use in air condition equipment in new cars in the EU. The 

Directive does not specify any particular refrigerant or system, leaving the technical choice 

on the car manufacturers. 

The MAC Directive is limited to the use of fluorinated gases in air-conditioning systems in cars 

and vans, but not in buses, trains, ships etc. Air condition equipment is only one of several 

applications of fluorinated gases. 

2.2.1.5. Examples of legislation outside the EU 

USA 

The PFAS Action Act of 2019 requires the U.S. EPA to establish destruction and disposal 

guidances for a range of materials, including landfill leachate, biosolids, and “solid, liquid, or 

gas waste streams” from facilities that manufacture or use PFASs. The legislation requires 

that over a five-year period EPA reviews all other PFASs and decides whether to list them 

under the Superfund program. The Superfund program is designed to investigate and clean-

up sites contaminated with hazardous substances. During these five years, the bill will require 

comprehensive health testing of all PFASs. The bill includes a voluntary PFAS-free label for 

cookware, which may be expanded through amendments to include additional categories of 

consumer products. This label will empower consumers to take steps to protect themselves 

from exposure to PFASs. And the bill requires guidance for first responders to help them 
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minimising their exposure to PFASs, important because PFASs are commonly found in 

firefighting foams. 

On October 18, 2021 the PFAS Strategic Roadmap was announced: EPA's Commitments to 

Action 2021-2024 (EPA-US, 2021b). The roadmap sets timelines by which EPA plans to take 

specific actions and commits to bolder new policies to safeguard public health, protect the 

environment, and hold polluters accountable. The actions described in the PFAS Roadmap 

each represent important and meaningful steps to safeguard communities from PFAS 

contamination. Cumulatively, these actions will build upon one another and lead to more 

enduring and protective solutions. 

With the National Defense Authorization Act, 2019, the Pentagon will be restricted from 

purchasing fluorinated fire-fighting foams (FFF) after 2022, and prohibited from using FFF 

after 2023. The list of proposed stand-alone PFAS legislation divides into four key elements. 

These elements include: (1) enhanced detection and research; (2) new regulatory mandates; 

(3) cleanup assistance; and (4) exposure to PFAS contamination at or near military 

installations. 

Figure 6 documents publicly known PFAS pollution in public water systems and military bases, 

airports, industrial plants and dumps, and firefighter training sites in the US. 

 
Figure 6. The latest update of an interactive map by EWG and the Social Science 
Environmental Health Research Institute, at Northeastern University. 

 

It should be noted that many States of the U.S. have their own legislation and acts upon 

PFASs.  

Canada 

In Canada most uses for PFOS were prohibited in 2016 aside from exemptions for specific 

uses. In 2012, the Federal Government concluded that PFOA was of ecological concern. 

Nevertheless, Health Canada maintains the point of view that PFOS and PFOA are not of 

concern for human health at current levels of exposure. In June 2019, Transport Canada 

allowed airports to use PFAS-free firefighting foam, which shows a more precautionary 

approach as it targets the whole class of PFASs.  

In 2018, the Canadian Federal-Provincial-Territorial Committee on Drinking Water and the 

Federal-Provincial-Territorial Committee on Health and the Environment released a technical 
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guideline document, which reviewed and assessed all identified health risks associated with 

PFOS and PFOA in drinking water. It incorporated available studies and approaches and took 

into consideration the availability of appropriate treatment technology. Based on the review, 

the drinking water guideline for PFOS and PFOA was set at a maximum acceptable 

concentration (MAC) of 0.6 µg/L (600 ppt) and 0.2 µg/L (200 ppt) based on the general 

population. 

New Zealand and Australia 

The PFAS National Environmental Management Plan (NEMP), January 2020, from the National 

Chemicals Working Group of the heads of EPAs Australia and NZ, provides nationally agreed 

guidance on the management of PFAS contamination in the environment, including prevention 

of spreading of contamination. It supports collaborative action on PFASs by the 

Commonwealth, state and territory and local governments around Australia. The NEMP is an 

appendix to the Intergovernmental Agreement on a National Framework Responding to PFAS 

Contamination. The NEMP reflects the current state of knowledge and is updated regularly to 

reflect new scientific evidence and guidance. The NEMP recognises the need for sound 

regulation of PFASs by each jurisdiction in a way that can adapt to local circumstances and 

emerging priorities.  

Australia will continue to participate in the Stockholm Convention’s processes and to address 

any domestic implementation requirements that may result if PFHxS or other PFASs are listed. 

In the meantime, the globally accepted standards outlined in the convention for the use and 

management of persistent organic pollutants are a fundamental point of reference for the 

guidance provided in the NEMP.  

Ratification of the PFOS and PFOA listings or future listings of PFHxS or other PFASs in the 

Stockholm Convention would mean Australia accepting and implementing international 

standards for the management of these chemicals. For example, this would include 

requirements regarding waste that contains listed chemicals, including related substances as 

defined by the listing, at a level above the content limit of 50 mg/kg. 

2.2.2. Discussion of possible regulatory measures 

2.2.2.1. REACH restriction 

A restriction on manufacturing, marketing and use of PFASs, and articles containing PFASs is 

assessed to be the most appropriate way to limit the risks for human health and the 

environment. In particular, the import of articles containing PFASs can be controlled this way. 

The information on occurrence of PFASs in articles is limited.  

In line with risk management of other substances of the PFASs group the Dossier Submitters 

suggest a restriction as the most appropriate measure to minimise concentrations in the 

environment. The advantages of a restriction are:  

 The possibility to address a group of substances, including all potential precursors.  

 The possibility to cover imported articles, which in this case is a considerable source 

of PFAS emissions into the environment. 

The regrettable substitution seen in the case of long-chain PFASs and the very high number 

of PFASs on the market show that the approach taken until now of regulating them individually 

(or in small groups of closely related substances) is not efficient and does not fully address 

the concerns they pose. Widespread use of multiple substances from the PFASs group 

increases the risk of combined effects from PFASs. This leads to the conclusion that it would 
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be beneficial if a future regulatory initiative concerning PFASs addresses them as a group (see 

section 1.1.2 on Justification for grouping).    

Recent publications have investigated various approaches that could be taken to regulate 

PFASs as a chemical class or as sub-groups, based on their intrinsic properties 

(e.g. persistence, bioaccumulation, potential, toxicity, mobility and molecular size). The 

authors conclude that an approach to grouping based on persistence alone could be justified 

considering that the continuous release of persistent chemicals will lead to widespread, long-

lasting, irreversible and increasing contamination. It will also result in increasing probabilities 

of adverse effects on human health and the environment. 

Because of the many sources of PFASs in the environment and considering their high 

persistence, in addition to limiting the emissions at the source, there is a need to identify and 

reduce existing pollution in the different environmental compartments as much as possible. 

Restricting PFAS uses under the chemicals and product specific legislations could therefore be 

complemented with actions under other legislative frameworks (water, food, industrial 

emissions and waste) and non-legislative initiatives (soil). 

A restriction under the chemicals legislation (REACH) is considered the most effective tool to 

manage the risk from substances, such as PFASs that are used in industrial processes but 

also in products. A restriction can include the ban of the manufacture, placing on the market 

or use of a chemical substance, or a group of substances. Additionally, it can use other 

requirements to address risks (such as use of RMM). It applies also to imported products and 

it is flexible, because it can include derogations, unlimited in time or time limited. Therefore, 

the most appropriate EU-wide instrument to address PFAS concerns at the source is a REACH 

restriction. 

2.2.2.2. SVHC identification 

Eleven different PFASs have been listed on the Candidate List (see section 2.2.1.2). In some 

cases it is specified that the listing includes salts and isomers. The substances are identified 

as SVHC (published in accordance with Article 59(10) of the REACH Regulation), based on 

PBT/vPvB, as ELoC or toxic for reproduction properties. An inclusion of PFASs in general in 

the Candidate List would, however, clearly establish that the substances have properties that 

warrant consideration as substances of very high concern based on REACH Article 57 criteria. 

Intrinsic properties of PFASs as a group of substances can also be discussed in detail in an 

Annex XV restriction dossier which is not limited to define criteria for the concern of SVHC. In 

addition, the outcome and benefit of a restriction dossier regarding emission reduction would 

be clear and direct and would be a less time-consuming process compared to a sequence with 

SVHC identifications followed by restriction. 

2.2.2.3. Authorisation 

According to Article 58(3) of the REACH regulation, priority for inclusion of SVHC in Annex XIV 

shall normally be given to substances with (a) PBT or vPvB properties, or (b) wide dispersive 

use, or (c) high volumes. Only substances that were previously added to the Candidate List 

can subsequently be included into Annex XIV following prioritisation and become subject to 

authorisation. No PFASs are listed on the Authorisation List (Annex XIV) so far. 

As explained above, the SVHC identification of all PFASs fitting the chemical definition would 

be very difficult. Authorisation addresses the use of a substance as such, including the 

incorporation into articles, and in mixtures above 0.1%. Since the aim is to minimise the 

exposure of the environment and humans to PFASs, these substances need to be substituted 
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where technically and economically feasible including in imported articles and uses in 

concentration below 0.1%. An inclusion in Annex XIV and authorisation would, however, not 

address PFASs in imported articles or uses in concentration below 0.1%. However, both 

aspects could be addressed in a restriction. 

An advantage of authorisation is that the burden of proof is on the user of the substance. For 

each application, the user should demonstrate that the socio-economic benefits outweigh the 

risk and that there are no adequate alternatives. A disadvantage is that with an authorisation 

it cannot be prevented that a substance similar to a substance on the Authorisation List with 

comparable negative properties for human health and the environment is used if it has not 

yet been included in the authorisation procedure itself. Therefore, one PFAS could be replaced 

by another PFAS, i.e. regrettable substitution. 

Furthermore, relying on the authorisation procedure for PFASs with numerous applications, it 

can be expected that there will be an extensive number of authorisation requests which all 

need to be evaluated by RAC and SEAC. This would mean an unrealistic overall workload. This 

would not only happen once (as for restriction), but repeatedly as authorisation is granted for 

a limited period. 

2.2.2.4. Harmonised classification and labelling (CLH) and/or self-classification 

The main concern for all PFASs in scope of this restriction proposal is their persistence, which 

is not among the classification criteria under CLP. CLH is therefore concluded only to be an 

appropriate risk management option for (groups of) selected PFASs with additional dangerous 

properties that justify the classification. However, data on harmful properties is lacking or 

insufficient for many of the members of the PFASs family, and for these CLH is not an 

applicable option.  

2.2.2.5. Other regulations outside REACH and CLP 

An overview of regulations next to REACH that could provide risk mitigation, is given in Table 

5. However, these regulations could not prevent the manufacture, placing on the market and 

use of PFASs. In the view of the Dossier Submitters, it is necessary to restrict the manufacture 

and use of PFASs as much as possible to prevent continued environmental pollution by these 

very persistent substances.  

Table 5. EU Legislations other than REACH. 

Relevant EU-

legislation other than 

REACH 

Community-wide option for risk management 

Water Framework 

Directive, 

Directive 2000/60/EC 

Releases of PFASs occur to the surface water and ground water. The 

aquatic compartment is an important media for PFASs in the environment 

and WWTPs are a main source of emissions into that compartment. 

Therefore, it is proposed to include PFASs as priority hazardous 

substances including setting an EQS (Directive on Environmental Quality 

Standards (EQS) (Directive 2008/105/EC amended by 2013/39/EC)) and 

considering the Groundwater Directive (2006/118/EEC).  

However, WWTP is not the only source and the aqueous media is not the 

only environmental media of concern and therefore the use of the 

directive alone is insufficient. 

 

EU Soil health law The European Commission has announced it will propose a Soil Health 

Law in 2023. 

The aim of the Soil Health Law proposal announced in the EU soil strategy 

for 2030 is to specify the conditions for a healthy soil, determine options 
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Relevant EU-

legislation other than 

REACH 

Community-wide option for risk management 

for monitoring soil and, lay out rules conducive to sustainable soil use 

and restoration. 

Directive on the quality 

of water intended for 

human consumption  

Directive 2020/2184 

(EC, 2020b) 

 

Drinking Water 

Directive,  

Directive 98/83/EC 

 

Some PFASs have a low solubility in water, while others have a high 

solubility. High levels for some PFASs have been detected. For example, 

short chain polar PFASs are already widely detected in water.  

Limit values for some PFASs are already included and for and for other 

PFAS limit values are proposed, including as a sum for several 

substances. The limit for total organofluorine (when method is available) 

is also set in the DWD9 

Sewage Sludge 

Directive, 

Directive 86/278/EEC  

Limit values for PFASs in sludge should be established. 

However, only levels in sludge would be regulated, not manufacture, use 

and emissions that ultimately result in contamination of sludge. 

Waste legislation 

(e.g. recollection, or 

classification as 

hazardous waste 

Waste management requirements can be considered as complementary 

to a restriction to manage risks related to derogations. In addition, waste 

management requirements can be applied to control emissions from 

articles already in use (i.e. in the ‘technical stock’). 

 

Directive on industrial 

emissions (integrated 

pollution prevention 

and control), 

Directive 2010/75/EU 

This Directive addresses pollution from large industrial installations, 

which can be considered as complementary to a restriction to manage 

risks related to derogations and risks related to articles already in use.  

On 5 April 2022, the Commission adopted proposals for revised EU 

measures to address pollution from large industrial installations, in line 

with EU Green Deal. 

 

Volatile Organic 

Compounds (VOC) 

Directive, 

Directive 1999/13/EC   

It has to be assessed if PFASs could fulfil the VOC criteria. 

EU legislation  

Regulation (EC) No 

1935/2004 on 

materials and articles 

intended to come into 

contact with food 

 

EU legislation  

Commission regulation 

(EU) No 10/2011 on 

plastic materials and 

articles intended to 

come into contact with 

food 

According to Article 5 of this regulation, specific measures for certain 

groups of materials or articles can be established. In the course of that, 

the use of PFASs in or their migration from food contact materials 

(e.g. paper, rubber, coatings) could be regulated (i.e. only be allowed 

below a certain limit value).  

A restriction covers food contact materials. 

 

Only substances listed in Annex I of this regulation are allowed to be 

used as monomers or additives for plastic food contact materials. 

In Annex I of this regulation, there are already migration limits or use 

restrictions set (e.g. for PFOA), which result in minimal or no release into 

food. However, regulation (EU) No 10/2011 could be changed to prohibit 

use of PFASs in plastic food contact materials (above a certain limit). 

 

 

                                           

9 https://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CONSIL:ST_6060_2020_REV_1&from=EN, date of access: 2023-01-05, 
Annex I part B and Annex III, part B, point 3. 

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CONSIL:ST_6060_2020_REV_1&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CONSIL:ST_6060_2020_REV_1&from=EN
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2.2.3. Active substances in Plant Protection Products (PPP), Biocidal 

Products (BP) and Medicinal Products (MP) 

In the EU, active substances in PPP, BP and human and veterinary MP are regulated by an 

approval system under their respective regulations (see Table 6). In contrast to (industrial) 

chemicals, active substances will not be marketed in the EU or any of the Member States 

unless a product authorization has been granted by the national competent authorities in 

collaboration with European agencies EFSA, ECHA or EMA. 

Active substances that fulfil the PFAS definition are commonly characterized by the presence 

of one or more CF3-group(s) in their molecular structure. Introducing this group in the 

molecular structure of biologically active substances could enhance specific properties, such 

as stability, lipophilicity, etc. In the following paragraphs these legislations are briefly 

described. 

Table 6. Active ingredients in PPP, BP and MP and their respective legislation. 

Uses  Legislation 

Active substances in plant 

protection products 

Regulation (EC) No 1107/2009 (PPPR) 

Active substances in 

biocidal products 

Regulation (EU) No 528/2012 (BPR) 

Active pharmaceutical 

ingredients (API) in 

human medicinal 

products  

Directive 2001/83/EC (human)  

Regulation (EC) 726/2004 (human and 

veterinary) 

Active pharmaceutical 

ingredients (API) in 

veterinary medicinal 

products 

Regulation (EC) 726/2004 (human and 

veterinary) 

 

For non-exhaustive lists of PFAS active substances in PPP, BP and MP see Appendix A.3.17. 

in Annex A. 

 PPP protect plants and crops against weeds, diseases and pests and are usually applied 

directly on outdoor crops and therefore direct emission to the environment takes place. 

Although the use of PFASs as active substances in PPP leads to intentional 

environmental emissions, a rough estimate indicates that PPP accounts for 2% of total 

EU sales of substances that fulfil the PFAS definition, see Annex A.3.17. Extensive 

environmental risk assessments are already conducted under the PPP-regulation. A 

general restriction of PFASs in PPP would entail that at least 48 active substances in 

over 200 products cannot be used anymore. This would have consequences in terms 

of availability of e.g. fungicides, insecticides and herbicides used in a variety of crops. 

Limiting the number of different PPPs generally aggravates resistance management. 

 

 BP control fungi, pests or organisms (e.g. bacteria, viruses, parasites), which are 

harmful to the health of humans, animals or the environment, or damage materials. 

BP have various applications which do not necessarily have direct emission to the 

environment. Substances which could be identified as PFASs are addressed under the 

comparative assessment in the BPR procedure, since these substances are candidates 

for substitution. 
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 Human MP are important for the protection of humans from diseases. Residues of 

medicines are released via sewage in the environment. A general PFAS restriction for 

these applications would impact the security of supply of both human medicines and 

their alternatives. 

 

 Veterinary MP are important for the protection of animals and humans from diseases. 

Also, for the welfare of animals and the supply of food. Residues of medicines are 

released via manure in the environment. A general PFAS restriction for these 

applications could impact the security of supply of veterinary medicines. 

While many PFAS subgroups are heavily fluorinated, active substances in PPP, BP and MP 

often only contain one or more CF3-group(s) in an otherwise complex non-fluorinated 

molecular structure. In many cases the CF3-groups are attached to aromatic rings10. 

Introducing the CF3-group in the molecular structure of biologically active substances could 

enhance specific properties, such as stability and lipophilicity (Johnson et al., 2020). 

EFSA is involved in the risk assessment of active substances, ECHA in the classification 

evaluations. For PPP and BP mainly a risk assessment is made. A risk/benefit analysis for PPP 

and BP is considered for candidates for substitution, in the form of a comparative assessment 

at product level. The risk/benefit analysis of the active substances in MP is performed as part 

of the assessment under the corresponding directive/regulation.  

In the PPP-regulation, persistence (P) is not in itself an exclusion criterion. However, since 

PPPs are designed to be toxic, the majority of substances are classified as T. The result is that 

substances that are also classified as P become candidate substances for substitution 

(criterion: 2/3 PBT). If an active substance becomes a candidate for substitution, a 

comparative assessment must be made at national level for each product application that 

includes this active substance. In the comparative assessment, national authorities for 

agriculture first will check the agricultural consequences of an authorisation of the PPP 

compared with available alternatives. Factors to be considered are consequences for minor 

uses, risk of developing resistance, the effectiveness of the alternatives and practical and 

economic consequences. This assessment of whether available alternatives are sufficient for 

agriculture then governs the outcome, i.e. whether the product can be authorised or not. 

Such an investigation would need to identify EU's different agricultural areas and their 

different needs and conditions, what crops these substances are used for, if there are possible 

effective alternatives, how they are used in strategies against resistance development, etc.  

For biocides, extensive assessments are carried out regarding the environment. This also 

includes consideration of the persistence of possible degradation products. If risks are 

identified from the active substance or the degradation products, no approval is granted for 

the active substance. Since many active substances fulfil the T-criterion due to their function, 

numerous PFASs are substitution candidates in the biocide process (if 2 of the 3 PBT criteria 

are fulfilled). Of the 9 PFAS active substances approved so far, this is the case for 5 active 

substances, i.e. in the context of product authorisation the national authorities check whether 

there are products with suitable alternative active substances for the intended use.  

The use of a BP containing PBT and/or vPvB substances that are approved in accordance with 

the derogation shall be subject to appropriate risk-mitigation measures to ensure that 

                                           

10 Co-formulants present in PPP, BP, and MP may also be defined as PFASs. These substances are not 

covered here. 



ANNEX XV RESTRICTION REPORT – Per- and polyfluoroalkyl substances (PFASs) 

74 

exposure of humans, animals and the environment to those active substances is minimised 

as much as possible. 

MP are considered important for the protection of the health of humans. During the 

assessment of medicines possible negative effects on the environment are indicated, however 

they have no decisive effect on the authorization process. A general restriction would have a 

possible impact on the availability and security of supply of PFAS-containing medicines and 

their alternatives. By the end of 2022, it will be discussed how the environmental impact will 

be assessed in the authorisation of medicinal products, and the authorization process may be 

revised (EC, 2019).  

Due to the specific regulatory status of these active substances, REACH is applicable to a 

limited extent. According to REACH Article 2(5)a, substances in medicinal products for human 

or veterinary use are exempted from different REACH requirements like registration, 

evaluation and authorisation. REACH Article 15 indicates that active substances in PPP and 

BP are considered to be (automatically) registered under REACH, and REACH Article 56(4) 

that the authorisation requirement for substances included in REACH Annex XIV does not hold 

for the use of these substances in PPP and BP. From the above it can be seen that a REACH 

restriction, however, could still apply for active substances in PPP, BP and MP.  

The use of certain fluorinated fragments in PPP, BP and MP contributes to the release of PFASs 

to the environment. In the sense that persistent PFASs are formed as degradation products, 

the ambition should be a minimization. This could be achieved by including the active 

substances that fulfil the PFAS definition in the current restriction proposal. However, it is 

recognized that the use of these substances is specifically regulated in the EU with extensive 

evaluations and approval processes by designated bodies with specific expertise and 

experience. Hence, it is proposed to derogate the use of PFASs as active substances (but not 

the use of PFASs as co-formulants) in PPP, BP and MP in the restriction proposal for PFASs. 

At the same time, however, it is acknowledged that the predominant concern for the 

restriction, i.e. persistence, is not sufficiently taken into account during the current 

authorization processes following PPP, BP and MP regulations. Given the risks associated with 

PFASs in the scope of the restriction proposal, the derogation therefore comes with a 

recommendation to the European Commission to address these concerns in the respective 

regulations, in order to reduce the use and emissions of PFASs as much as possible. To assist 

these further actions the proposed derogation includes reporting requirements for the placing 

on the market, applicable to manufacturers and importers of PFAS active substances in PPP, 

BP and human and veterinary MP. To create a common understanding of the magnitude of 

continuing emissions as well as the progress made in relation to substitution and/or 

minimization of releases, the main purpose of the reporting obligations is to help the European 

Commission to gather data on the use of PFASs in these sectors and to monitor any 

developments/changes. The data would also assist the Commission and EU Member States in 

discussing the necessity and proportionality of further (EU) action or measures (e.g. REACH, 

other regulations, non-EU-wide measures). 

2.2.4. Conclusion on the most appropriate regulatory risk management 

options 

A restriction is considered the most effective and efficient way to manage such a large and 

complex group of substances that are used in numerous applications. In addition, a restriction 

can cover imported articles. A broad restriction is therefore preferable to authorisation. 

A broad restriction under REACH covering all PFASs as a group would: 
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 limit as many uses as practically possible and thereby minimise emissions and human 

and environmental exposures to PFASs;  

 include currently unknown PFASs and PFAS uses; 

 prevent regrettable substitution of restricted PFASs with other PFASs with similar 

concerns. 

With basis in these arguments, a restriction is considered the preferred risk management 

option. However, it is proposed that PFASs used as active substance (but not as co-

formulants) in PPP, BP and human and veterinary MP should be generally derogated from this 

REACH restriction (see section 2.2.3) as they are addressed under their respective 

regulations. This derogation comes with a reporting requirement recommendation.  
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2.3. Restriction scenario(s) 

2.3.1. Main restriction options assessed 

Based on the conclusions of the risk assessment, the releases of PFASs are considered to pose 

a risk to the environment that is not adequately controlled. In response to the identification 

of this risk, diverse risk management options (RMOs) were analysed to identify the most 

appropriate risk management measure to address the risk. In Section 2.2.4, it is concluded 

that a REACH restriction is the preferred risk management option. The proposed restriction 

should avoid releases of PFASs to the environment as much as possible. Since PFASs are 

chemically very stable, it is important to consider releases during all stages of the life cycle, 

including the waste stage. The best option to avoid PFAS emissions to the environment during 

manufacture, the production and use of PFAS-containing articles and at the waste stage is to 

prohibit the manufacture and use of PFASs to the largest extent possible.  

As a starting point, the proportionality of a full ban (i.e. Restriction Option 1, henceforth 

referred to as RO1) of all PFASs is therefore analysed. RO1 is suggested to enter into force 

after a transition period of 18 months. This most stringent restriction option is then compared 

to a Restriction Option 2 (RO2), being a ban of all PFASs except, in most cases, time-limited 

defined use-specific derogations, of either a duration of five or 12 years after the end of the 

transition period, proposed on the basis of the criteria described below. The duration of the 

transition period and derogations are summarised in Table 7. 

Table 7. Restriction options (ROs) assessed.  

Restriction option (RO) 

Transition period 

before RO takes 

effect 

Duration of derogation 

RO1: Full ban  

18 months 

Not applicable 

RO2: Ban with use-specific 

derogations 

5 years after transition 

period ends 

12 years after transition 

period ends 

Time-unlimited (only for 

specific uses) 

Under RO2, two types of time-limited derogations are considered. The first one is for a five-

year derogation, which is proposed when sufficiently strong evidence is available that 

(i) points to the non-existence of technically and economically feasible 

alternatives on the market at the entry-into-force (EiF) date but where 

possible alternatives to the PFAS use have already been identified that 

are however still in the development phase, or  

(ii) known alternatives are not available in sufficient quantities on the market 

at the EiF date or known alternatives cannot be implemented before the 

transition period ends.  

The second one, a 12-year derogation, is proposed when sufficiently strong evidence is 

available that: 

(i) points to the non-existence of technically and economically feasible 

alternatives on the market at the EiF date, e.g. Research and 

Development (R&D) efforts did not identify possible PFAS-free 
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alternatives so that it is likely that they will not become available in the 

near future, or  

(ii) certification or regulatory approval of PFAS-free alternatives cannot be 

achieved within a five-year derogation period.  

The Dossier Submitters consider these time periods normally sufficient for industry to take 

benefit from technical progress and to carry out scientific R&D activities to find and deploy 

technically and economically feasible alternatives. 

For some specific uses there may be reasons of practical nature on the basis of which time-

unlimited derogations could be necessary. At submission of the restriction proposal, the 

Dossier Submitters consider such time-unlimited derogations justified for (i) use of PFASs in 

refrigerants in HVACR-equipment in buildings where national safety standards and building 

codes prohibit the use of alternatives (see section 2.4.1.1), (ii) use of PFASs in calibration of 

measurement instruments and as analytical reference materials (because this is necessary 

for the targeted analysis of PFASs in the monitoring of these substances in various matrices, 

see section 2.5), and (iii) use of PFASs as active ingredients (but not as co-formulants) in 

PPP, BP and human and veterinary MP (see section 2.2.3). 

As indicated in the criteria above, a derogation requires a sufficiently strong evidence base to 

justify its necessity. Consequently, in cases where the available evidence base is considered 

weak, a derogation is not supported at the moment, even though the Dossier Submitters 

recognize that such a derogation could potentially be warranted. Only if additional information 

strengthening the evidence base becomes available during the Annex XV report consultation 

of the restriction dossier, such a derogation will be reconsidered for inclusion in the restriction 

proposal.  

The environmental and socio-economic impacts of the proposed restriction options are 

assessed per sector, i.e., separately for manufacturing of PFASs, TULAC, food contact 

materials and packaging, metal plating and manufacture of metal products, consumer 

mixtures, cosmetics, ski wax, applications of fluorinated gases, medical devices, transport, 

electronics and semiconductors, the energy sector, construction products, lubricants, and 

petroleum and mining.  

For RO1, environmental impacts are assessed quantitatively for all sectors, based on available 

emission data at sector level, and information on the expected market growth for the different 

sectors. The applied growth rates are described in section 1.3.2. For RO2, environmental 

impacts are assessed either quantitatively (where evidence in terms of emission data is 

available) or qualitatively (where such data is lacking). Further details about the approach 

are provided in section 2.4.3. 

2.3.2. Proposed restriction option 

A detailed description of the proposed Annex XVII entry text is available in the summary at 

the beginning of this dossier. This proposed entry text is equivalent to RO2, i.e., a ban with 

use-specific derogations of a duration of five or 12 years after the transition period of 18 

months ends and including some time-unlimited derogations for exceptional cases based on 

practical considerations. 
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2.4. Assessment of the restriction options 

2.4.1. Economic and other impacts 

2.4.1.1. Economic impacts on producers and customers and other impacts 

(e.g. employment losses)  

As mentioned in section 2.1, costs of ROs include various components including producer 

surplus losses of directly affected companies, i.e. users of PFASs, as well as companies in the 

upstream supply chain, consumer surplus losses as a result of changes to the product price, 

welfare losses and/or additional costs resulting from changes in the characteristics of goods 

or their absence (where substitution is not feasible) as well as job losses. 

The types of costs resulting from different ROs depend on the reaction chosen by affected 

companies. A company that substitutes, for example, faces Research & Development costs in 

relation to the identification and testing of relevant alternatives and the reformulation/re-

design of the product. The company might, furthermore, face one-off costs for purchasing 

and installing new equipment, so-called capital costs, if the switch to alternatives makes 

changes to the production process necessary. In addition, companies might also face changes 

in operating costs such as changes in raw material costs resulting, for example, from 

differences in the unit cost of the alternative in comparison to the cost of PFASs and/or a 

higher volume of the substance being required. Changes to the production process might also 

result in more energy use with associated cost increases for companies. If such cost increases 

can be passed on to customers via higher product prices, limited economic impacts on affected 

companies are expected, while customers will face consumer surplus losses. If the ability to 

pass on costs to customers is limited, e.g. due to high competition, companies will face 

producer surplus/profit losses. A company that stops production in response to the restriction 

also faces producer surplus/profit losses – although at a higher magnitude. In addition, it 

might face costs in relation to dismantling plants. In a sector, where many companies decide 

to cease operation, welfare losses and/or additional costs to customers due to the absence of 

certain products on the EU/EEA market might occur in addition to impacts on the economy as 

a whole as a result of employment losses. 

The reaction chosen by the affected company is determined by the technical feasibility of 

alternatives, their economic feasibility and whether alternatives are available in sufficient 

quantities. Where technically feasible alternatives do not exist, company closures will occur. 

Where technically feasible alternatives exist, substitution is a possible option for affected 

companies, but it does not guarantee the absence of business closures in the relevant sector. 

Whether substitution is chosen as the preferred reaction by individual companies depends – 

amongst other factors – on whether individual companies consider it economically viable to 

them to substitute and whether they consider it possible to find suppliers that can provide the 

identified alternative in sufficient quantities. Due to differences in, for example, the financial 

resources of companies, the chosen reaction might differ.  

Given the importance of the most likely behavioural reaction of companies for understanding 

the costs associated with different ROs, this section describes the extent to which technically 

and economically feasible alternatives are available in different sectors together with the 

anticipated impacts. Table 8 provides summary information on alternatives as well as the 

anticipated costs resulting from a full ban of PFASs, i.e. RO1, for all use sectors, while the 

impacts of RO2 are described in Table 9. For some of the use sectors, various specific uses 

are listed but it is important to stress that the use sector is not limited to the uses listed. 
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Further details on the anticipated costs and underlying assessment can be found in Annex E. 

The relevant section of Annex E for each sector is indicated in the tables. 

As explained in section 2.3.1, the strength of evidence is an important criterion considered 

by the Dossier Submitters in proposing derogations. As such, Table 8 and Table 9 also provide 

information on the strength of the underlying evidence, whereby evidence can consist of (a 

combination of) (i) literature, (ii) stakeholder information from the CfE (carried out in 2020), 

the 2nd stakeholder consultation (carried out in 2021) and/or targeted stakeholder interviews, 

(iii) precedence11, principles12, consistency arguments (e.g. with other regulations or 

guidance documents), as well as defaults, and (iv) expert judgement. Considered aspects 

include the quality of evidence, e.g. the representativeness of samples underlying 

quantitative information, the extent of evidence available from one or different lines of 

evidence and the extent to which available evidence corroborates or contradicts itself. 

The Dossier Submitters distinguish between the following levels of evidence: 

 Sufficiently strong evidence: Good evidence from one or more lines of evidence, 

where conflicting information can be explained and reconciled; 

 Weak evidence: Insufficient information has been identified, or received from 

consultation, to establish a firm conclusion;  

 Inconclusive evidence: Conflicting evidence from one13 or different lines of 

evidence, where conflicts cannot be explained and reconciled; and  

 No evidence.  

Conclusions based on precedence, principles, consistency arguments, defaults, and 

assumptions based on expert judgement are considered to be sufficiently strong where they 

are well-grounded, e.g. in academic theory.  

An example of weak evidence is the evidence underlying the assessment of alternatives for 

textiles for use in engine bays in automotives (for noise and vibration insulation) – a sub-use 

of TULAC. This use was identified during the 2nd stakeholder consultation only and did not 

become known as a result of desktop research and the CfE. While three stakeholders reported 

this use during the 2nd stakeholder consultation, only one stakeholder provided information 

on alternatives. Based on information from upstream actors in its supply chain, the 

stakeholder reports that alternative substances or technologies are not available. The 

                                           

11 An example of precedence is a case in which the Dossier Submitters conclude that the volume of 

waste expected to be treated in a certain way, e.g. landfilling instead of incineration or recycling, will 

decline based on related EU policy targets.  
12 An example of principles is a case in which the Dossier Submitters conclude that demand for products 

in a certain sector is price inelastic and that companies are therefore expected to pass on possible 

substitution costs fully to customers, which will limit producer surplus losses at the expense of additional 

consumer surplus losses. Demand in sectors with mass markets producing goods for the general public 

(such as the consumer apparel sector) is, for example, deemed to be comparatively price elastic, 

i.e. deemed to change more in response to a price change, due to price being a key factor considered 

by customers in their purchasing decision. Demand in sectors producing highly specialised products for 

industrial and/or professional users is deemed less price elastic. This is the case as such users likely 

also value other factors such as a longstanding supplier relationship highly. As a result, their purchasing 

decision is likely less dominated by price considerations. 
13 Conflicting evidence from one line of evidence refers, for example, to different literature sources that 

come to conflicting conclusions or conflicting information provided by stakeholders. 
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evidence is considered to be weak due to only being based on one source type, i.e. the 2nd 

stakeholder consultation, and due to being based on information from one stakeholder only. 

Further details on the strength of evidence associated with different components can be found 

in Annex E. 

The level of evidence regarding the non-existence of alternatives at EiF determines how the 

Dossier Submitters deal with derogations: 

 Only when there is sufficiently strong evidence, a derogation is proposed. 

 When there is weak evidence, a derogation could potentially be warranted but is not 

supported at the moment due to the weak evidence base. These ‘potential derogations’ 

need additional evidence from the Annex XV report consultation of the restriction 

dossier for justification, and thus need reconsideration at a later stage. In Table 9 the 

‘potential derogations’ are marked for reconsideration and they are put in between 

brackets.  

 When there is inconclusive evidence or no evidence, a derogation is not supported 

at all and is therefore not proposed. 
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Table 8. RO1 - Summary table of alternatives and cost impacts for PFAS manufacture and major PFAS use sectors resulting from a full ban of 
PFASs. 

Use sector (with sub-uses) Alternatives Cost impact 

Manufacture (Annex E.2.1.) 

Sector as a whole The analysis of alternatives for PFASs use is 

performed at the level of use in the various 

sectors. 

 

 Use of PFASs as polymerisation aids in 

manufacture of fluoropolymers: Sufficiently 

strong evidence that technically and 

economically feasible alternatives exist for 

non-polymeric PFASs as polymerisation aids 

in the production of PTFE, PVDF and FKM.  

 Sufficiently strong evidence that technically 

and economically feasible alternatives for 

non-polymeric PFASs as polymerisation aids 

in the production of polymeric PFASs other 

than PTFE, PVDF and FKM will become 

available within 10 years from 2022. 

 

Conclusion: High substitution potential at EiF 

in the production of PTFE, PVDF and FKM and 

low substitution potential at EiF for other 

types of polymeric PFASs [sufficiently strong 

evidence] 

 High producer surplus losses (order of magnitude: ~€42 billion 

NPV over 30 years) as a result of business closures [sufficiently 

strong evidence] due to (i) a high share of business closures 

[sufficiently strong evidence], (ii) high producer surplus losses 

at company level due to high margins [sufficiently strong 

evidence], (iii) an unknown offsetting potential, i.e. producer 

surplus losses are balanced out to some extent by producer 

surplus gains by producers of alternative-based products [no 

evidence] and (iv) high producer surplus losses in the wider 

supply chain [sufficiently strong evidence]. 

 High employment losses (order of magnitude: ~€2.5 billion 

NPV) as a result of high share of business closures [sufficiently 

strong evidence] 

TULAC (Annex E.2.2.) 

Home textiles 

 

 Estimated number of companies active 

in the sub-sector: 20 200  

 Not all companies are deemed to use 

PFASs based on voluntary industry 

commitments, but the share using 

PFASs is likely higher than for 

consumer apparel 

 Sufficiently strong evidence that technically 

feasible alternatives exist, i.e. dendrimers, 

hybrid blends (silicone/hydrocarbon), 

hydrocarbons, polyurethanes, silicones, as 

well as sufficiently strong evidence (in the 

form of practical examples of completed 

substitution) pointing to the economic 

feasibility of alternatives  

 No evidence pointing to a shortage in supply 

 Low producer surplus losses as a result of business closures 

[sufficiently strong evidence], also due to (i) low producer 

surplus losses at company level due to low margins [sufficiently 

strong evidence] and (ii) a medium offsetting potential 

[sufficiently strong evidence]  

 High producer surplus losses as a result of substitution 

[sufficiently strong evidence], despite comparatively low costs 

at company level [sufficiently strong evidence], due to (i) the 

medium number of companies being affected [sufficiently 
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Use sector (with sub-uses) Alternatives Cost impact 

 Number of companies affected by the 

proposed restriction (in comparison 

to other TULAC sub-sectors): Medium 

[sufficiently strong evidence] 

 Sales volume of goods (with and 

without PFASs) sold to EU customers 

(in comparison to other TULAC sub-

sectors): High (>3 million tonnes) 

[sufficiently strong evidence] 

 

Conclusion: High substitution potential at EiF 

[sufficiently strong evidence] 

 

strong evidence], (ii) the high share of substitution [sufficiently 

strong evidence] and (iii) partial internalization of costs 

[sufficiently strong evidence] 

 High consumer surplus losses resulting from price changes 

associated with substitution [sufficiently strong evidence] 

despite comparatively low price changes [sufficiently strong 

evidence] due to the high annual sales volume [sufficiently 

strong evidence]  

 Some welfare losses or additional costs as a result of lower 

functionality, e.g. in relation to oil and dirt repellence 

[sufficiently strong evidence] 

 Low level of employment losses due to low share of business 

closures [sufficiently strong evidence] 

Consumer apparel  

 

 Estimated number of companies active 

in the sub-sector: 59 300, including 

professional sportswear and footwear  

 Not all companies are deemed to use 

PFASs based on voluntary industry 

commitments and the market 

penetration of alternatives is deemed 

to be comparatively high 

 Number of companies affected by the 

proposed restriction (in comparison 

to other TULAC sub-sectors): High 

[sufficiently strong evidence] 

 Sales volume of goods (with and 

without PFASs) sold to EU customers 

(in comparison to other TULAC sub-

sectors): High (>4 million tonnes, and 

likely much higher due to the estimate 

only being based on information on 

indoor and outdoor wear, while 

footwear, accessories and sportswear 

 Sufficiently strong evidence that technically 

feasible alternatives exist, i.e. dendrimers, 

hybrid blends (silicone/hydrocarbon), 

hydrocarbons, polyurethanes, silicones, 

alternative technologies, as well as 

sufficiently strong evidence (in the form of 

numerous examples of completed 

substitution) pointing to the economic 

feasibility of alternatives 

 No evidence pointing to a shortage in supply 

 

Conclusion: High substitution potential at EiF 

[sufficiently strong evidence], but not all 

companies are deemed to substitute as 

substitution is a less promising endeavour for 

affected companies in the consumer apparel 

industry due to more established competition 

and more price pressure.   

 

 Low producer surplus losses as a result of business closures 

[sufficiently strong evidence] despite a medium share of 

business closures [sufficiently strong evidence], due to (i) low 

producer surplus losses at company level due to low margins 

[sufficiently strong evidence], (ii) a high offsetting potential, 

due to the high market penetration of alternative-based 

products [sufficiently strong evidence] and (iv) low producer 

surplus losses in the wider supply chain [sufficiently strong 

evidence] 

 High producer surplus losses as a result of substitution 

[sufficiently strong evidence] despite comparatively low 

substitution costs at company level [sufficiently strong 

evidence], due to (i) the high number of companies being 

affected [sufficiently strong evidence], (ii) the medium share of 

substitution [sufficiently strong evidence] and (iii) partial 

internalization of costs [sufficiently strong evidence] 

 High consumer surplus losses resulting from price changes 

associated with substitution [sufficiently strong evidence] 

despite comparatively low price changes [sufficiently strong 

evidence] due to the high annual sales volume [sufficiently 

strong evidence]  
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Use sector (with sub-uses) Alternatives Cost impact 

are not covered) [sufficiently strong 

evidence] 

 Some welfare losses or additional costs as a result of lower 

functionality, e.g. in relation to oil repellence, which is deemed 

to be an important functionality in relation to sportswear and 

footwear, and additional costs resulting from high replacement 

frequencies or more frequent re-impregnation due to the lower 

ability of alternatives to withstand household laundering 

[sufficiently strong evidence] 

 Some14 employment losses due to medium share of business 

closures [sufficiently strong evidence]  

Professional apparel (including PPE) 

 

 

 Estimated number of companies active 

in the sub-sector: 2 900, excluding 

professional sportswear and footwear  

 Share of companies affected by the 

proposed restriction is unknown, but 

the market penetration of alternatives 

is deemed to be low 

 Number of companies affected by the 

proposed restriction (in comparison 

to other TULAC sub-sectors): Low 

[sufficiently strong evidence] 

 Sales volume of goods (with and 

without PFASs) sold to EU customers 

(in comparison to other TULAC sub-

sectors): Low (around 100 000 t , and 

likely slightly higher due to only being 

 Professional sportswear and footwear:  

Sufficiently strong evidence that technically 

feasible alternatives exist, i.e. dendrimers, 

hydrocarbons, polyurethane, silicones, 

alternative technologies. 

 PPE: Sufficiently strong evidence that 

technically feasible alternatives exist for 

seven of 13 assessed categories of PPE, 

e.g. hydrocarbons, polyurethanes, silicones 

and alternative technologies 

 Sufficiently strong evidence that alternatives 

are economically feasible, e.g. based on 

information pointing to the proven use of 

alternatives for professional sportswear and 

footwear and sufficiently strong evidence for 

consumer apparel applications (which are 

deemed to be comparable to some extent) 

 No evidence pointing to a shortage in supply  

 

 High producer surplus losses as a result of business closures 

[sufficiently strong evidence] despite low number of affected 

companies [sufficiently strong evidence] due to (i) high share 

of business closures [sufficiently strong evidence], (ii) high 

producer surplus losses at company level due to high margins 

[sufficiently strong evidence], (iii) a low offsetting potential 

[sufficiently strong  evidence] and (iv) high producer surplus 

losses in the wider supply chain [sufficiently strong evidence] 

 Low producer surplus losses as a result of substitution 

[sufficiently strong evidence] especially due to (i) the low share 

of substitution [sufficiently strong evidence] and (ii) low 

internalization of costs [sufficiently strong evidence] 

 Low consumer surplus losses resulting from price changes 

associated with substitution [sufficiently strong evidence], 

mainly in relation to professional sportswear and some types of 

PPE, despite comparatively high price changes resulting from 

medium to high substitution costs [sufficiently strong 

evidence], which are passed on to customers to a high extent 

                                           

14 The magnitude in comparison to other TULAC sub-sectors could not be estimated due to the significant uncertainty about the number of companies that would 

cease operation and a lack of representative data on the average number of employees in relevant companies (which might differ between TULAC sub-sectors 

depending on how labour-intensive the associated production process is). 
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Use sector (with sub-uses) Alternatives Cost impact 

based on PPE, while professional 

sportswear and footwear is not 

covered) [sufficiently strong evidence] 

Conclusion: High substitution potential at EiF 

for professional sportswear and footwear and 

seven of 13 types of PPE and low substitution 

potential at EiF for the other six PPE 

applications [sufficiently strong evidence] 

[sufficiently strong evidence], due to (i) the low annual sales 

volume15 [sufficiently strong evidence]  

 High welfare losses or additional costs mainly as a result of (i) 

the absence of certain types of PPE due to no technically 

feasible alternatives and (ii) earlier disposal of PPE as a result 

of the unavailability of impregnation agents [sufficiently strong 

evidence] 

 Some employment losses as a result of high share of business 

closures [sufficiently strong evidence] 

Technical textiles16 

 

 Estimated number of companies active 

in the sub-sector: 24 500  

 Share of companies affected by the 

proposed restriction is unknown, but 

the market penetration of alternatives 

is deemed to be low 

 Number of companies affected by the 

proposed restriction (in comparison to 

other TULAC sub-sectors): High 

[sufficiently strong evidence] 

 Sales volume of goods (with and 

without PFASs) sold to EU customers 

(in comparison to other TULAC sub-

sectors): Medium (>1 million tonnes 

of outdoor technical textiles alone; 

 Outdoor technical textiles: Sufficiently 

strong evidence that technically feasible 

alternatives exist, e.g. polyurethanes, as 

well as sufficiently strong evidence pointing 

to the economic feasibility of alternatives, 

e.g. stakeholder information on the proven 

use of alternative membranes and evidence 

for consumer apparel applications (which 

are deemed to be comparable to some 

extent) 

 Medical textile applications: Inconclusive 

evidence on whether technically feasible 

alternatives exist for all medical textile 

applications, with polyurethane being a 

possible alternative for membranes 

employed in some medical textile 

applications 

 High producer surplus losses as a result of business closures 

[sufficiently strong evidence] due to (i) a high number of 

affected companies [sufficiently strong evidence], (ii) a high 

share of business closures (especially in relation to high 

performance membranes) [sufficiently strong evidence], (iii) 

high producer surplus losses at company level due to high 

margins (for high performance membranes) [sufficiently strong 

evidence], (iv) a low offsetting potential [sufficiently strong 

evidence] and (iv) high producer surplus losses in the wider 

supply chain [sufficiently strong evidence] 

 Medium producer surplus losses as a result of substitution 

[sufficiently strong evidence], despite comparatively low 

substitution costs (for outdoor technical textiles) in comparison 

other TULAC sub-sectors, due to (i) the high share of 

substitution in relation to outdoor technical textiles [sufficiently 

strong evidence], (ii) the likely considerable number of 

substituting companies [sufficiently strong evidence], (iii) 

                                           

15 Given that substitution is only an option for some types of PPE, consumer surplus losses form price changes will likely only be incurred in relation of a share of 

the estimated volume of around 100 000 t. As substitution and associated consumer surplus losses will also be incurred in relation professional sportswear and 

footwear, the estimated annual sales volume is deemed to be good basis for estimating the magnitude of consumer surplus losses. 
16 Technical textiles include textiles for medical applications. Medical devices covered further below however also include textile-related applications. To maintain 

clarity, medical textiles covered under technical textiles refer to any use of textiles in a medical setting, excluding use within or on the patient. Examples are 

mattress protectors for hospital beds, curtains/drapes around beds and gowns used by medical professionals. Implantable textiles like gauzes or applications 

used upon the body like bandages are included under medical devices. 
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Use sector (with sub-uses) Alternatives Cost impact 

and around 125 000 t of imported 

medical textiles), and likely much 

higher due to data not covering 

medical textiles produced in the EU 

and high performance membranes 

[sufficiently strong evidence]   

 High-performance membranes: Sufficiently 

strong evidence that technically feasible 

alternatives do not exist for all types of high 

performance membranes, with 

polyurethanes potentially being a relevant 

alternative for some applications 

 No evidence pointing to a shortage in supply 

 

Conclusion: High substitution potential at EiF 

for outdoor technical textiles [sufficiently 

strong evidence]; unclear substitution 

potential at EiF for medical textile applications 

[inconclusive evidence]; and low substitution 

potential at EiF for high performance 

membranes [sufficiently strong evidence]   

partial internalization of costs [sufficiently strong evidence], 

and (iv) information on sold production volumes (of outdoor 

technical textiles) of EU producers of >1 million tonnes 

[sufficiently strong evidence] 

 

 Medium consumer surplus losses resulting from price changes 

associated with substitution [sufficiently strong evidence], 

mainly in relation to outdoor technical textiles, despite 

comparatively low price changes [sufficiently strong evidence] 

due to the medium sales volume [sufficiently strong evidence]  

 High welfare losses or additional costs as a result of (i) the 

non-existence of technically feasible alternatives for some 

filtration applications, with impacts the lifetime of industrial 

equipment, (ii) changes in filtration efficiencies for other 

filtration applications, (iii) higher energy use in relation to 

these applications, (iv) more frequent replacement (and 

associated higher process downtimes) due to shorter lifetimes 

of filters, (v) some welfare losses as a result of lower 

functionality leading to inferior aesthetic appearance for 

outdoor technical textiles (or additional costs for counteracting 

changes in functionality), and (vi) additional costs in relation to 

outdoor technical textiles due to changes in lifetime 

[sufficiently strong evidence] 

 Some employment losses as a result of high share of business 

closures [sufficiently strong evidence] 

Leather 

 

 Number of companies active in the 

sub-sector: Unknown  

 Share of companies affected by the 

proposed restriction due to using 

PFASs: Unknown, but the market 

penetration of alternative is deemed to 

be comparatively low as substitution 

 Sufficiently strong evidence that technically 

feasible alternatives exist, i.e. hybrid blends 

(silicone/hydrocarbon), hydrocarbons, 

polyurethanes, silicones, as well as 

sufficiently strong evidence (in the form of 

practical examples of completed substitution 

for consumer apparel) pointing to the 

economic feasibility of listed alternatives  

 No evidence pointing to a shortage in supply 

 

 Low producer surplus losses as a result of business closures 

[sufficiently strong evidence], mainly due to (i) a low share of 

business closures [sufficiently strong evidence] in combination 

with (ii) low producer surplus losses at company level due to 

low margins [sufficiently strong evidence]  

 Medium producer surplus losses as a result of substitution 

[sufficiently strong evidence], despite comparatively low costs 

at company level [sufficiently strong evidence], due to (i) a 

high share of substitution [sufficiently strong evidence], (ii) 

partial internalization of costs [sufficiently strong evidence] and 
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Use sector (with sub-uses) Alternatives Cost impact 

does not seem to be as widespread as 

for home textiles 

 Number of companies affected by the 

proposed restriction (in comparison to 

other TULAC sub-sectors): Unknown 

 Sales volume of goods (with and 

without PFASs) sold to EU customers 

(in comparison to other TULAC sub-

sectors): Medium (around 900 000 t, 

estimated without consideration of 

imports and exports due to a lack of 

information) [sufficiently strong 

evidence] 

Conclusion: High substitution potential at EiF 

[sufficiently strong evidence] 

(iii) information on sold production volumes of EU producers of 

around 900 000 t [sufficiently strong evidence] 

 Medium consumer surplus losses resulting from price changes 

associated with substitution [sufficiently strong evidence] 

despite comparatively low price changes [sufficiently strong 

evidence] due to the medium sales volume [sufficiently strong 

evidence]  

 Some welfare losses or additional costs as a result of lower 

functionality, e.g. in relation to oil and dirt repellence 

[sufficiently strong evidence] 

 Low level of employment losses due to low share of business 

closures [sufficiently strong evidence] 

Other: Home fabric treatments 

(sprays) 

 

 Number of companies active in the 

sub-sector: Unknown  

 Share of companies affected by the 

restriction due to using PFASs: 

Unknown 

 Number of companies affected by the 

proposed restriction (in comparison to 

other TULAC sub-sectors): Unknown 

 Sales volume of goods (with and 

without PFASs) sold to EU customers 

(in comparison to other TULAC sub-

sectors): Unknown 

 

 Sufficiently strong evidence that technically 

feasible alternatives exist, i.e. silicones, as 

well as sufficiently strong evidence (in the 

form of practical examples of completed 

substitution for home textiles and consumer 

apparel) pointing to the economic feasibility 

of the listed alternative  

 No evidence pointing to a shortage in supply 

 

Conclusion: High substitution potential at EiF 

[sufficiently strong evidence] 

 Low producer surplus losses as a result of business closures 

[sufficiently strong evidence] mainly due to (i) a low share of 

business closures [sufficiently strong evidence] in combination 

with (ii) low producer surplus losses at company level due to 

low margins [sufficiently strong evidence] 

 No evidence on the magnitude of producer surplus losses as a 

result of substitution, due to no evidence on the number of 

affected companies and the magnitude of substitution costs  

 No evidence on the magnitude of consumer surplus losses 

resulting from price changes associated with substitution, due 

to no evidence on magnitude of price changes and no evidence 

on annual sales volumes  

 Some welfare losses or additional costs as a result of lower 

functionality, e.g. in relation to oil and dirt repellence 

[sufficiently strong evidence] 

 Low level of employment losses due to low share of business 

closures [sufficiently strong evidence] 

Other: Textiles for use in engine 

bays in automotives (for noise and 

vibration insulation) 

 

 Weak evidence that technically feasible 

alternatives do not exist  

(Evidence is considered weak due to only 

being based on one source type, i.e. the 2nd 

stakeholder consultation, and due to being 

 High producer surplus losses as a result of business closures 

[weak evidence] due to (i) the high share of business closures 

[weak evidence], (ii) high producer surplus losses at company 

level due to high margins [sufficiently strong evidence], (iii) a 
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Use sector (with sub-uses) Alternatives Cost impact 

 Number of companies active in the 

sub-sector: Unknown  

 Share of companies affected by the 

proposed restriction due to using 

PFASs: Unknown 

 Number of companies affected by the 

proposed restriction (in comparison to 

other TULAC sub-sectors): Unknown 

 Sales volume of goods (with and 

without PFASs) sold to EU customers 

(in comparison to other TULAC sub-

sectors): Unknown 

based on information from one stakeholder 

only) 

 

Conclusion: Low substitution potential at EiF 

[weak evidence] 

 

low offsetting potential [weak evidence] and (iv) high producer 

surplus losses in the wider supply chain [weak evidence] 

 No producer surplus losses as a result of substitution, due to 

no substitution taking place as result of the lack of technically 

feasible alternatives [weak evidence] 

 High socio-economic costs to customers due to the 

unavailability of textiles for use in engine bays [weak evidence] 

 Some employment losses as a result of high share of business 

closures [weak evidence] 

Food contact materials and packaging (Annex E.2.3.) 

Consumer cookware 

 

There is sufficiently strong evidence that 

technically and economically feasible 

alternatives are widely available on the 

market. These include ‘ceramic’ coatings, 

anodised aluminium and stainless steel 

(recognising that the preferred option may 

vary across applications). 

Conclusion: High substitution potential at EiF 

[sufficiently strong evidence] 

Producer surplus losses are dependent on the extent to which 

companies are dependent on PFASs. Some companies already do 

not produce PFAS-treated goods, some market a mix of PFAS-

treated and non-PFAS goods and some appear to sell only PFAS-

based cookware. The extent to which the latter group have 

researched alternatives is not known. For the first two groups the 

potential for business closure is either not present or very low. 

Business closure may be a possibility for companies in the third 

group in the event of RO1, with associated job losses. [weak 

evidence] 

From a survey of goods on the market, it is anticipated that there 

would be negligible consumer surplus losses.  [sufficiently strong 

evidence]  

 

Welfare losses are not anticipated given the performance of 

current alternatives. [sufficiently strong evidence] 

 

A scoping analysis of cost-effectiveness indicates that the 

measure would be proportionate. 

Industrial food and feed production 

 

There is sufficiently strong evidence that 

technically and economically feasible 

alternatives are not immediately available for 

Dependence of the industry on fluoropolymers in various 

applications (valves, conveyor belts, electronics, etc) strongly 

suggests the need for significant R&D by equipment 
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the various uses of PFASs in industrial food 

and feed production.  Companies need to 

invest in further R&D before identified 

alternatives may be implemented. 

 

Conclusion: Low substitution potential at EiF 

[sufficiently strong evidence] 

manufacturers. Under RO1, it is anticipated that there would be 

insufficient time for manufacturers to make the change to 

alternatives particularly for complex products which contain PFAS 

components. In the event that RO1 was applied to this sub-

sector, it is anticipated that there would be significant producer 

surplus losses through an inability to market equipment until all 

PFAS elements had been removed. Done on a short timescale, 

this would likely increase costs to the companies that purchase 

machinery. Reduced reliability of machinery would also have 

consequences for purchasers of food and drinks. [sufficiently 

strong evidence] 

Non-stick coatings in industrial and 

professional bakeware 

 

Affected activities here include both the 

production of non-stick bakeware and the 

recoating of the bakeware and other 

applications where non-stick coatings provide 

benefit to industrial and professional food and 

feed production. There is sufficiently strong 

evidence that technically and economically 

feasible alternatives are available for some 

applications but not all. 

Conclusion: High substitution potential at EiF 

for the sector as a whole [sufficiently strong 

evidence] and low substitution potential at EiF 

for some products [weak evidence]. 

Potential for producer surplus losses for both manufacturers of 

goods with non-stick coatings and recoating operations. 

Recoating activities tend to be performed by small and medium-

sized enterprises (SMEs) that may be particularly vulnerable to a 

change in process, given potentially high investment 

requirements. These could feed through to consumer surplus 

losses as higher prices are passed on to consumers. There would 

be some risk of business closures for those that have difficulty 

financing changes to their processes. [sufficiently strong 

evidence] 

Paper & board packaging 

 

There is sufficiently strong evidence that 

technically and economically feasible 

alternatives are widely available on the 

market for an extensive range of paper and 

board packaging. 

 

Conclusion: High substitution potential at EiF 

[sufficiently strong evidence] 

Companies already producing PFAS-free options would likely 

benefit from RO1, whilst others that are currently using PFASs 

would need to undertake R&D and adapt existing equipment 

leading to some producer surplus loss. Delay may feed through 

to loss of market share for those companies. The extent to which 

the paper and board packaging market that currently uses PFASs 

is dependent on imports from outside the EU is unknown. 

 

Low risk of job losses overall, given the need to maintain supplies 

of packaging materials, though impacts at the company level 

may be variable with some possibility of business closures. 
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Low risk of consumer surplus losses given availability of 

alternatives covering a range of packaging applications. 

Plastic packaging 

 

Sufficiently strong evidence that alternatives 

exist to replace polymeric PFASs used as 

processing aids in the production of plastic 

film to improve flow behaviour, speed up 

production rates, also enabling the production 

of thinner films. Several alternatives 

(e.g. boron nitride, polyethylene waxes) are 

available on the market.  

 

Conclusion: High substitution potential at EiF 

[sufficiently strong evidence] 

The potential for cost impacts hinges on the extent to which 

alternatives are able to replicate the performance of 

fluoropolymers with respect to the speed and quality of 

production. Stakeholders have commented that fluoropolymers 

are expensive compared to alternatives and hence would not be 

used if they did not convey significant advantages for production 

or product performance. The occurrence of some functional 

losses is thus likely. Producer losses, e.g. as a result of costs 

associated with the need to adapt existing equipment, might 

occur but there is weak evidence on the extent to which existing 

systems using polymeric PFASs would need to be adapted.  

Other packaging applications There is sufficiently strong evidence of the 

availability of technically and economically 

feasible alternatives for: 

 packaging uses of f-HDPE (fluorinated 

high density polyethylene) 

 use of PTFE wax on the outer surface 

of drinks cans 

 temporary wrapping of new vehicles 

for delivery 

 

Conclusion: High substitution potential at EiF 

[sufficiently strong evidence] 

No further information available. 

Metal plating and manufacture of metal products (Annex E.2.4.) 

Hard chrome plating Evidence on the availability of alternatives for 

the hard chrome plating sector is mixed, with 

some reporting satisfactory performance of 

alternatives and others not. Responses to the 

CfE and 2nd stakeholder consultation from 

industry are concluded to reflect the precise 

specifications of product lines provided by 

different companies, and these specifications 

High producer surplus losses [weak evidence] as a result of 

business closures due to a significant share of business closures 

[weak evidence]. 

 

Some producer surplus [sufficiently strong evidence] losses as a 

result of substitution, due to additional expenditure on R&D and 

additional capital costs [sufficiently strong evidence]. 
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causing some to be more advanced in 

transition than others. 

 

Conclusion: High substitution potential at EiF 

for the sector as a whole [sufficiently strong 

evidence] and low substitution potential at EiF 

in relation to some goods [weak evidence]. 

High socio-economic costs to customers [weak evidence] due to 

the unavailability of, or reduced quality of, hard chrome plating, 

though this may be negated by import of plated goods from 

outside of the EU where the proposed restriction would not apply 

[weak evidence].  

High employment losses [weak evidence] as a result of 

significant share of business closures [weak evidence]. 

Decorative plating with chrome, 

plating on plastics and plating with 

metals other than chrome 

Based on existing experience it is concluded 

that there is sufficiently strong evidence for 

the existence of technically and economically 

feasible alternatives that are already on the 

market for decorative chrome plating and 

plating on plastics. 

Based on the experience of the decorative 

chrome and plastic plating industries, there is 

evidence that alternatives exist for plating 

with other metals [weak evidence]. 

 

Conclusion: High substitution potential at EiF 

[sufficiently strong evidence for decorative 

chrome and plastic plating, weak evidence for 

plating with other metals]  

Cost impacts for industry and consumers for the decorative 

chrome plating and plastics plating sectors are concluded to be 

negligible given the availability and take-up of alternatives that 

has already occurred. On this basis, it is not expected that there 

would be job losses in the sector linked to RO1. It is also 

concluded that there are no functional losses associated with this 

substitution [sufficiently strong evidence]. 

The situation for plating with other metals (primarily nickel, 

copper and tin) is less clear given a lack of information beyond 

the observation that the role of PFASs appears to be similar to 

decorative chrome plating for these metals. On this basis, it is 

expected that there will be negligible cost impacts for industry 

and consumers and negligible job losses [weak evidence]. 

Manufacture of metal products not 

addressed elsewhere 

No evidence was identified through literature 

search or through the CfE and 2nd stakeholder 

consultation regarding use of PFASs in the 

manufacture of metal products other than 

those addressed under other sectors 

(e.g. construction products and transport). 

No evidence was obtained to demonstrate that RO1 would be 

problematic for the manufacture of metal products other than 

those addressed specifically under other sectors (e.g. transport 

and construction products]. 

Consumer mixtures (Annex E.2.5.) 

Cleaners (for glass, metal, ceramic, 

carpet and upholstery) 

Sufficiently strong evidence that technically 

feasible alternatives exist, i.e. silicones, as 

well as sufficiently strong evidence (in the 

form of practical examples of completed 

No further information available. 
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substitution for glass cleaners) pointing to the 

economic feasibility of alternative  

Conclusion: High substitution potential at EiF 

[sufficiently strong evidence] 

Waxes and polishes (for 

e.g. furniture, floors and cars) 

Sufficiently strong evidence that technically 

feasible alternatives exist (e.g. carnauba wax 

for car polishing), i.e. in the form of patent 

information, as well as sufficiently strong 

evidence (in the form of practical examples of 

completed substitution) pointing to the 

economic feasibility of alternative 

 

Conclusion: High substitution potential at EiF 

[sufficiently strong evidence] 

No further information available. 

Dishwashing products (as rinse aid) Sufficiently strong evidence that technically 

feasible alternatives exist, i.e. silicones, as 

well as sufficiently strong evidence (in the 

form of practical examples of completed 

substitution for rinse aids) pointing to the 

economic feasibility of alternative  

Conclusion: High substitution potential at EiF 

[sufficiently strong evidence] 

No further information available. 

Windscreen treatments for 

automobiles and also windscreen 

wiper fluids 

Sufficiently strong evidence that technically 

feasible alternatives exist, i.e. patents, as 

well as sufficiently strong evidence (in the 

form of practical examples of completed 

substitution for windscreen treatments) 

pointing to the economic feasibility of 

alternative  

Conclusion: High substitution potential at EiF 

[sufficiently strong evidence] 

No further information available. 

Guitar strings Sufficiently strong evidence that technically 

feasible alternatives exist, i.e. strings from 

nylon, gut, metal, lubricants based on mineral 

oil, as well as sufficiently strong evidence (in 

Moderate producer surplus losses as a result of substitution, due 

to cost for research on additional alternatives (weak evidence, 

information on guitar strings based on confidential information 

from one stakeholder). 
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the form of practical examples of completed 

substitution) pointing to the economic 

feasibility of alternatives 

Conclusion: High substitution potential at EiF 

[sufficiently strong evidence] 

No further information available. 

Use in pianos No information available, including no 

evidence to the contrary on technically and 

economic feasibility of alternatives  

Conclusion: No evidence available [no 

evidence] 

No further information available. 

Cosmetics (Annex E.2.6.) 

Sector as a whole Sufficiently strong evidence that technically 

and economically feasible alternatives exist.  

  

No evidence pointing to a shortage in supply 

of alternatives.  

  

Conclusion: High substitution potential at EiF 

[sufficiently strong evidence] 

Net product reformulation costs estimated to be €13.1 million 

over the time period 2025-2055. Over the extended assessment 

period 2025-2070, the net reformulation costs are estimated to 

be €14.5 million.  

  

No information indicating that substance substitution costs would 

be a barrier to implementation of the proposed restriction. The 

Dossier Submitters assume that these costs are negligible.   

  

No information available indicating any significant losses in 

product performance. The Dossier Submitters assume that the 

associated consumer losses are non-existent or negligible. 

Ski wax (Annex E.2.7.) 

Sector as a whole Sufficiently strong evidence that technically 

and economically feasible alternatives exist.  

  

No evidence pointing to a shortage in supply 

of alternatives.  

  

Conclusion: High substitution potential at EiF 

[sufficiently strong evidence] 

Lower consumer expenditure on ski wax is likely. This reduction 

in expenditure could lead to a reduction in producer surplus, the 

extent of the latter is however unclear.  

  

Loss in consumer surplus expected to be negligible.  

  

No evidence of costs relating to testing, equipment, occupational 

safety measures and product development available to the 

Dossier Submitters.  

Applications of fluorinated gases (Annex E.2.8.) 
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Note that mobile air conditioning (MAC) and transport refrigeration, including military applications, are covered under Transport below. 

Refrigeration 

 

Domestic refrigeration: 

Technically and economically feasible 

alternatives exist for all types of domestic 

refrigeration. 

  

Commercial and industrial refrigeration: 

There is growing acceptance of the use of 

natural refrigerants in the commercial and 

industrial markets.  

 

Specialist applications: 

Three specialist applications have been 

identified where alternatives are not currently 

available.  

 Refrigerants in low temperature 

refrigeration below -50 °C 

 Refrigerants in lboratory test and 

measurement equipment 

 Refrigerants in refrigerated centrifuges used 

for example in medical laboratories where 

natural refrigerants pose hazards due to 

flammability or the use of high pressures as 

rotor failure could compromise the 

refrigerant system. 

 

 

 

Conclusion:  

 High substitution potential at EIF for 

domestic, commercial and industrial 

refrigeration [sufficiently strong evidence] 

 Low substitution potential at EiF for the 

three specialist applications identified 

[sufficiently strong evidence] 

Domestic refrigeration:  

No cost impacts given that equipment using fluorinated gases is 

no longer placed on the market given the price and performance 

of alternatives. [sufficiently strong evidence] 

  

Commercial and industrial refrigeration:  

Growing acceptance of alternatives indicates that they are cost-

competitive with fluorinated gas systems. Cost impacts under 

RO1 may focus on manufacturers that are slow to transition to 

the use of alternative refrigerants with significant loss of 

producer surplus and risk of business closure. [sufficiently strong 

evidence] 

 

Specialist applications:  

The lack of availability of alternatives would be problematic for 

both producers and consumers. RO1 would cause loss of 

producer surplus from the likely withdrawal of some product lines 

with some risk of business closure and loss of consumer surplus 

through the lack of availability of alternatives that are either safe 

to use or provide the necessary level of performance. [sufficiently 

strong evidence] 

 

A further issue concerns maintenance of existing equipment 

given a lack of drop-in alternatives. There are a limited number 

of trained and certified personnel for commercial and industrial 

refrigeration equipment for maintaining existing systems, 

including topping up equipment where leaks have occurred. 

Application of RO1 leading to an inability for maintenance of 

systems would generate significant added costs through the early 

retirement of existing equipment. [sufficiently strong evidence] 
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Air conditioning and heat pumps Domestic air conditioning:   

Technically and economically feasible 

alternatives exist for smaller (single-

household) facilities, via use of hydrocarbons. 

Safety concerns have limited the application 

of hydrocarbons as an option in some 

domestic settings, for example shared 

residential space where refrigerant charge 

sizes may be large and high-rise buildings 

where there is heightened concern over fire 

risks. In both cases local or national building 

codes may limit the use of hydrocarbon 

refrigerants.  

 

Domestic tumble driers: 

Heat pumps using hydrocarbons for heat 

transfer have gained a significant market 

share in the tumble drier market. 

  

Commercial air conditioning: 

There is growing acceptance of the use of 

alternatives in this sector, particularly CO2 

and hydrocarbons, or CO2 in cascade systems 

with other gases such as ammonia. 

 

Industrial air conditioning: 

Efficient systems based on ammonia have 

been in place for many years in industrial 

refrigeration and air conditioning. This is one 

possible solution for large data centres, 

though others exist. Small systems could be 

cooled using natural refrigeration or small air 

conditioning systems where refrigerant 

charge size is not problematic. 

 

Domestic and commercial air conditioning: 

Risks to producer surplus and of business closure under RO1 for 

the domestic and commercial markets would be present for 

manufacturers that are slow to transition to the use of alternative 

refrigerants. There would also be loss of trade in cases where 

application is prohibited by local or national building codes. This 

would lead to reduced consumer surplus given a lack of 

alternatives that are compliant with the codes. [sufficiently 

strong evidence] 

 

Domestic tumble driers: 

Cost impacts linked to the domestic tumble drier market are 

likely negligible given widespread use of alternatives to 

fluorinated gases already, combined with the experience of the 

same companies in the domestic refrigeration market. 

[sufficiently strong evidence] 

 

A further issue concerns maintenance of existing equipment 

given a lack of drop-in alternatives. There are a limited number 

of trained and certified personnel and maintenance staff for air 

conditioning and heat pump systems. Application of RO1 to 

maintenance activities, including the topping up of systems 

during servicing would generate significant added costs through 

the early retirement of existing equipment. To the extent that 

this affects the heat pump market it would also compromise 

decarbonisation activities for mitigation of climate change. 

[sufficiently strong evidence]   
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Conclusion: 

High substitution potential at EiF for most 

stationary applications [sufficiently strong 

evidence]. Low substitution potential at EiF 

for uses where (particularly fire) regulations 

prohibit use of hydrocarbons [sufficiently 

strong evidence]. 

Foam blowing agents The major use that has commonly used 

fluorinated gases as blowing agents relates to 

foams used for insulation in buildings and 

vehicles. There has been some shift away 

from the use of fluorinated gases in some 

parts of the market. Alternatives are available 

but have performance constraints linked to 

fire performance, energy efficiency and 

durability. Hydrofluoroolefins (HFOs) provide 

the best level of insulation (the gases 

contained within the foam themselves 

providing an effective barrier to heat 

transfer). In some applications (e.g. spraying 

on-site) the use of hydrocarbons would not 

be permitted given the risk of flammability. 

Some stakeholders claim that low-pressure 

spray polyurethane foams in self-contained 

cylinders is a niche reliant on fluorinated 

gases as blowing agents. 

 

Conclusion: High substitution potential at EiF 

for most applications [sufficiently strong 

evidence]. Low substitution potential at EiF 

for foam blowing agents in PU spray foam 

[weak evidence]. 

Loss of producer surplus through loss of market for high value 

fluorinated gases that are significantly more expensive than 

alternatives (by as much as a factor of ten). Loss of consumer 

surplus through lower performance of alternatives in some 

insulation applications. This may lead to increased heat loss 

(conflicting with climate mitigation actions) or the need for 

thicker insulation which may be problematic where space is 

limited or valued (e.g. cargo space in vehicles)  

  

Welfare losses linked to increased risks of flammability in some 

applications, notably on-site spraying.  

 

[sufficiently strong evidence]. 

Solvents This is a very diverse sector with solvents 

used for a wide variety of applications. In 

many cases, there are alternatives. However, 

Producer surplus loss through reduction in market opportunity, 

given applications where alternatives are not considered suitable. 

Potential for growth in not-in-kind alternatives 
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in addition to the literature search, 

stakeholders have reported that there are no 

alternatives to fluorinated gases for: 

 Industrial precision cleaning fluids 

 Cleaning fluids for use in oxygen-

enriched environments 

 

 

For 3D printing, limited information has been 

submitted by industry to indicate alternatives 

do not exist for some specific applications:  

 Solvent-based debinding systems in 

3D printing for industrial and 

professional applications 

 Smoothing agents for polymer 3D 

printing applications for industrial and 

professional applications. 

 

A case has been made for 3D printing of 

metals and medical devices though not for 

other parts of the market. Comparative 

evidence of the performance of alternatives is 

lacking. 

 

Conclusion: High substitution potential at EiF 

across a diverse range of applications 

[sufficiently strong evidence] and low 

substitution potential at EiF for specialist 

cleaning fluid applications [sufficiently strong 

evidence] and for 3D printing [weak 

evidence]. 

 

Loss of consumer surplus where alternatives are more expensive 

 

For industrial precision cleaning fluids there are further potential 

impacts on consumers through flammability of alternatives, 

increased drying times, inability of solvent to penetrate confined 

spaces leading to reduced performance, incompatibility with 

electronic systems, etc. These may feed through to impacts on 

the durability of systems. 

 

[Sufficiently strong evidence]  

 

It is not clear how broadly the 3D printing sector would be 

affected by the proposed restriction – whether difficulties are 

restricted to 3D printing of metals and medical devices, or affect 

other products as well. This clearly affects the scale of producer 

and consumer surplus losses linked to a proposed restriction. 

 

[Weak evidence]    

Propellants A variety of options are available on the 

market in the form of alternative propellants 

and delivery systems (e.g. bag-on-valve) 

though in some applications toxicity and 

The increasing price of fluorinated gas propellants via the move 

from HFCs to HFOs already provides encouragement to switch to 

alternatives. Acceptance of this added cost has been cited by 

several in industry as strongly indicative of the added value of 
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flammability of alternatives are a concern. 

Limitations apply, for example, where the 

propellant is the payload (air dusters) or the 

propellant is a solvent for the payload (cans 

that need to be shaken before use). A small 

number of companies in niche industries 

(e.g. supplying air dusting equipment, or 

propellant/solvents for applying specific 

finishes, lubricants, etc. in industrial 

settings), indicated that they would not be 

able to continue operations in the markets for 

which they currently provide aerosols given 

the extent to which they have specialised 

their product lines.  

 

Conclusion: High substitution potential at EiF 

across a diverse range of applications 

[sufficiently strong evidence] and low 

substitution potential at EiF in niche industries 

[weak evidence].  

using fluorinated gases, though there appears to remain some 

use in personal and household care products where any added 

benefit cannot be significant. However, safety and performance 

constraints for some technical aerosols should be recognised as 

these could lead to significant consumer surplus losses 

[sufficiently strong evidence for some applications]. 

 

Magnesium casting Several alternatives are used already to act 

as cover gases in magnesium casting to 

prevent oxidation at the metal/air interface. 

  

Conclusion: High substitution potential at EiF 

[sufficiently strong evidence] 

SO2 has been identified as a cost-effective alternative to 

HFC134a for die casting operations, with a substitution cost in 

the order of €6 to €60 per kg of HFC134a emitted. Very limited 

data has been identified for sand casting operations, but there is 

no indication that a proposed restriction without derogation 

would not be proportionate [sufficiently strong evidence]. 

Fire suppressants  Alternatives available, but for some 

applications they have a range of drawbacks, 

for example risk of asphyxiation (e.g. CO2), 

potential to damage protected assets 

(e.g. water), slower speed of action than 

fluorinated gases. Critical applications include 

aviation and military vehicles. 

 

Price already provides a mechanism favouring alternatives to 

fluorinated gases and has led to a significant shift in the market 

where they are not considered necessary. Remaining users which 

include safety critical applications such as fire prevention on 

aircraft and in military vehicles, and protection of cultural assets, 

consider the benefits of fluorinated gases sufficient to accept 

higher prices indicating potential for significant consumer surplus 

losses. [sufficiently strong evidence] 
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Conclusion: High substitution potential at EiF 

for some uses [sufficiently strong evidence] 

and low substitution potential at EiF for other 

applications [sufficiently strong evidence].  

Preservation of cultural paper-based 

materials 

This process involves suspending magnesium 

oxide (MgO) in a fluorinated gas solvent for 

treatment of paper materials to stop acid 

corrosion hence preserving artefacts. 

Fluorinated gas solvents have the ability to 

deliver the alkaline buffer without degrading 

ink, binding materials, glue or discolour the 

paper. Alternative approaches have not been 

described. New approaches would need 

extensive testing to ensure that they are safe 

to use on irreplaceable materials. 

Conclusion: Low substitution potential at EiF 

[weak evidence]. 

There would be some loss of producer surplus through the loss of 

market opportunity, though associated use volumes may be 

small. Consumer surplus losses are likely more important, with 

potential long-term consequences for the preservation of cultural 

materials [sufficiently strong evidence]. 

Insulating gas in electrical 

equipment 

Clean air technology has been introduced to 

replace both SF6 and fluorinated gases as 

insulating gas in electrical equipment, 

together with dry air (mix of nitrogen and 

oxygen) and vacuum. However, for high-

voltage switchgear the technology is still in 

development. A full fluorinated gas free 

portfolio up to 145 kV is already available and 

in operation. For high-voltage switchgear 

>145 kV, alternatives are not yet on the 

market.  

Conclusion: High substitution potential at EiF 

for most uses [sufficiently strong evidence]. 

Low substitution potential at EiF for high-

voltage switchgear (above 145 kV) 

[sufficiently strong evidence] 

Socio-economic costs due to delayed power grid expansions, 

inadequate electricity transmission and increased risk of outages  

Medical devices (Annex E.2.9.) 
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Implantable medical devices (not 

including meshes, wound treatment 

products, and tubes and catheters) 

Sufficiently strong evidence that technically 

and economically feasible alternatives are not 

generally available. 

 

Conclusion: Low substitution potential at EiF 

[sufficiently strong evidence] 

High socio-economic costs can be expected from the public 

health effects resulting from increased risk of implant failures and 

higher frequency of replacements.  

Hernia meshes Weak evidence that technically and 

economically feasible alternatives are not 

generally available. 

 

Conclusion: Low substitution potential at EiF 

[weak evidence] 

If technically feasible alternatives are indeed not available, a ban 

of PFASs would lead to increased risk of adverse health impacts 

(intestinal damage and fistula formation) in patients. These 

impacts are likely to be associated with high socio-economic 

costs.   

Wound treatment products Weak evidence that technically and 

economically feasible alternatives are not 

generally available. 

 

Conclusion: Low substitution potential at EiF 

[weak evidence] 

No information was provided on the cost impacts of a ban, 

therefore the costs are unknown.   

Tubes and catheters Sufficiently strong evidence that technically 

and economically feasible alternatives are not 

generally available. 

 

Conclusion: Low substitution potential at EiF 

[sufficiently strong evidence] 

The information obtained indicates that a ban on PFASs in these 

applications would lead to more procedures that are more 

invasive and/or more painful for the patient. The socio-economic 

costs related to these implications can be expected to be high.   

Coatings of Metered Dose Inhalers 

(MDIs) 

Sufficiently strong evidence that technically 

and economically feasible alternatives are not 

generally available. 

 

Conclusion: Low substitution potential at EiF 

[sufficiently strong evidence] 

Regarding coating of metered dose inhalers, the lack of 

technically feasible alternatives and the high societal value of the 

medicinal product indicates that a full ban would be associated 

with high socio-economic costs. 

Other coating applications Weak evidence that technically and 

economically feasible alternatives are not 

generally available. 

 

For other coating applications, there was no information provided 

on the cost impacts of a ban, and therefore the costs are 

unknown. 
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Conclusion: Low substitution potential at EiF 

[weak evidence] 

Cleaning and heat transfer: 

engineered fluids 

Weak evidence that technically and 

economically feasible alternatives are not 

generally available. 

 

Conclusion: Low substitution potential at EiF 

[weak evidence] 

No information provided on the cost impacts of a ban, therefore 

the costs are unknown.   

Sterilization gases A wide range of economically feasible 

sterilization methods are available, but some 

uncertainty prevails regarding their technical 

feasibility in the applications where PFASs are 

currently used.  

 

Conclusion: High substitution potential at EiF 

[weak evidence] 

If any of the identified sterilization methods is technically feasible 

for the applications where PFASs are currently used, the cost 

impacts of a full ban are expected to be low. 

Diagnostic laboratory testing Sufficiently strong evidence that technically 

and economically feasible alternatives are not 

generally available. 

 

Conclusion: Low substitution potential at EiF 

[sufficiently strong evidence] 

A ban of PFASs could have substantial impacts on the feasibility 

of diagnostic laboratory testing, which in turn would have severe 

implications on public health. 

Rigid gas permeable (RGP) contact 

lenses and ophthalmic lenses 

Alternatives are widely available, but there is 

weak evidence that these alternatives are not 

technically and economically feasible.  

 

Conclusion: Low substitution potential at EiF 

[weak evidence] 

A transition away from PFASs could lead to some negative socio-

economic impacts in terms of:  

 Quality-of-life reductions for users of eyeglasses and RGP 

contact lenses, and 

 Increased costs due to more frequent replacements of 

eyeglasses. 

 

The information provided does not allow for quantification of 

these impacts.   

Propellants in Metered Dose 

Inhalers (MDIs) 

Sufficiently strong evidence that technically 

and economically feasible alternatives are 

generally available.  

Apart from potential transition costs, the costs of substitution are 

likely to be very small.  
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Conclusion: High substitution potential at EiF 

[sufficiently strong evidence] 

No additional administrative costs for industry or authorities are 

expected. 

Membranes used for venting of 

medical devices   

Weak evidence that technically and 

economically feasible alternatives are not 

generally available. 

 

Conclusion: Low substitution potential at EiF 

[weak evidence] 

No information on the socio-economic implications of a ban of 

PFASs in these applications, if feasible alternatives indeed do not 

exist, is available to the Dossier Submitters.  

The socio-economic costs of a ban of PFASs in these applications 

are unknown. 

Packaging of medical devices Weak evidence that technically and 

economically feasible alternatives are not 

generally available for the following 

packaging of medical devices: 

 PCTFE-based packaging for medicinal 

preparations, medical devices and molecular 

diagnostics,    

 PTFE in ophthalmic solutions packaging, and  

 Packaging of terminally sterilised medical 

devices. 

 

For other packaging of medical devices, there 

is no information on alternatives.   

 

Conclusion: Low substitution potential at EiF 

for some packaging applications [weak 

evidence]  

In applications where packaging is vital for functionality and 

safety, and where no available alternatives exist that meet the 

technical requirements, there is sufficiently strong evidence that 

a ban on PFASs is likely to have high socio-economic costs. The 

Dossier Submitters do not have the information available to 

identify these applications.  

In applications where packaging is not vital for the functionality 

and safety of the medical devices or where available alternatives 

can meet the technical requirements for functionality and safety, 

the Dossier Submitters assume that a ban of PFASs would have 

low socio-economic costs. 

Transport (Annex E.2.10.) 

Use of PFASs in applications 

affecting the proper functioning 

related to the safety of vehicles, and 

affecting the safety of operators, 

passengers or goods, to the extent 

not addressed under other parts of 

this proposed restariction 

Alternatives covering the full range of 

applications of PFASs in these applications for 

the transport sector are not yet on the 

market. Use of alternatives would require 

testing, certification and in some, perhaps 

many, cases re-design of equipment.  

 

The transport sector has an extremely high dependence on 

PFASs, including use in complex products (e.g. seals, O-rings and 

gaskets in engines). The properties of PFASs can provide input to 

the design of such products, with the result that drop-in 

substitutes will not always be available. Even where they are, 

testing and certification procedures would need to be followed. It 
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(e.g. under lubricants, electronic 

equipment and TULAC) 

 

Conclusion: Low substitution potential at EiF 

[sufficiently strong evidence]  

 

is therefore concluded that a full ban is not feasible for the 

transport sector [sufficiently strong evidence]. 

 

In the event of a full ban, there would be significant disruption to 

the industry leading to very high producer surplus losses 

including business closures, which would also lead to substantial 

employment losses. In the event that it is possible to produce 

vehicles, there is also a strong likelihood of consumer surplus 

losses through the sale of vehicles with limited capabilities and 

reduced reliability. Disruption to the market would also affect the 

transition to electric vehicles, with consequences for climate and 

air quality policies. 

Hydraulic fluids 

 

No acceptable non-PFAS alternatives have 

been approved for use in the aviation sector 

and for aerospace industry, where PFASs are 

used for example for anti-erosion/anti-

corrosion purposes in hydraulic systems, 

including landing gear [sufficiently strong 

evidence]. Alternatives are not available on a 

short timescale given the need for approval 

under various specification schemes 

[sufficiently strong evidence]. 

 

Conclusion: Low substitution potential at EiF 

[sufficiently strong evidence] 

Not feasible for the aviation and aerospace industry under a full 

ban given the need to develop, test and certify alternatives 

[sufficiently strong evidence]. 

 

No data for other transport sectors is available. A full ban would 

cause major disruption to the industry leading to significant 

producer and consumer surplus losses, and impacts on 

employment. 

Mobile Air Conditioning (MAC) 

 

Alternatives are available for electrical and 

hybrid cars, while not necessarily for 

combustion engine vehicles with mechanical 

compressors. Such systems may need to be 

redesigned by each manufacturer to enable 

use of alternative refrigerants, for example to 

address higher pressures of CO2 systems and 

secondary loop systems for R152a. 

 

 

Alternatives have been identified for combustion engine vehicles, 

with an estimated cost-effectiveness in the order of €100 to 

500/kg PFAS for passenger cars, depending on lifetime leakage 

rates over the service life of vehicles, the fate of the fluorinated 

gas at end of life and the chosen alternative. However, they are 

not drop-in replacements and systems would need to be 

redesigned to enable their use [sufficiently strong evidence].  

 

Impacts of RO1 related to mobile air conditioning are dependent 

on the time taken for most manufacturers to design alternative 
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Conclusion: High substitution potential for 

electric and hybrid vehicles at EiF, low 

substitution potential at EiF for combustion 

engine vehicles with mechanical compressors 

[sufficiently strong evidence]Low substitution 

potential at EiF [sufficiently strong evidence] 

 

mobile air conditioning systems that can be integrated with 

existing vehicle designs. This leads to some loss of producer 

surplus through costs of R&D, capital costs etc. to provide new 

MAC-systems [sufficiently strong evidence]. 

 

There is no reason to expect exports of vehicles from the EU to 

be affected as systems could be filled with fluorinated gases after 

export. Lower costs of alternative refrigerants would mitigate 

costs to consumers in the longer term when gas levels need to be 

topped up. 

Transport refrigeration 

 

 

Sufficiently strong evidence that alternatives 

exist for both marine and land-based 

applications (active and passive CO2 systems 

and NH3 systems). However, except for 

marine applications these may require re-

design of equipment as alternatives are not 

drop-in replacements for PFASs. It is 

considered by industry that the adoption of 

alternatives can reduce capacity of, for 

example, refrigerated trucks, given that 

alternatives can require more space than 

systems based on PFAS refrigerants. 

 

Conclusion: High substitution potential at EiF 

for marine applications [sufficiently strong 

evidence] and low substitution potential at EiF 

for other applications [sufficiently strong 

evidence].  

Alternative systems have some market penetration indicating 

that they can be cost-competitive but there remain significant 

barriers to widespread adoption. There is sufficiently strong 

evidence that for some parts of the transport sector significant 

re-design of equipment would be needed, raising questions about 

the feasibility of substitution in the timescale available until a full 

ban takes effect. This would then cause loss of both producer and 

consumer surplus, though costs have not been estimated. 

 

 

MAC- and refrigeration in military 

applications 

Refrigeration (both mobile and stationary) 

and MAC in military applications faces 

additional barriers to substitution due to 

strong operation and safety conditions in 

higher risk situations (e.g. battle or training 

exercises) as alternative natural refrigerants 

could pose significant risk of fire 

Costs of existing alternatives for military applications would be 

similar to those for options applying to civilian applications for 

many routine goods. It is likely that goods that are not to be 

used in higher risk situations that procurement would follow the 

civilian market simply on price grounds. However, additional 

design considerations and further R&D may be required to ensure 

the protection of service personnel in higher risk activities and 
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(hydrocarbons), toxicity (NH3) or 

asphyxiation (CO2). Alternative approaches to 

refrigeration in military transport vehicles 

may be required, but these are not currently 

available for the sector 

 

Conclusion: 

Low substitution potential at EiF [sufficiently 

strong evidence]. 

these will likely be at an increased cost relative to civilian 

situations [weak evidence]. 

Electronics and semiconductors (Annex E.2.11.) 

Electronics Inconclusive evidence on whether technically 

feasible alternatives (i.e. EPDM and silicone) 

exist for fluoroelastomers in all sealing 

applications, however sufficiently strong 

evidence (in the form of stakeholder 

information) that generally alternatives are 

cheaper than fluoroelastomers. 

Inconclusive evidence whether technically 

feasible alternatives (e.g. PEEK, PC, EPDM) 

exist for wire insulation.  

Sufficiently strong evidence that technically 

feasible alternatives exist for heat transfer 

fluids for immersion cooling. No evidence on 

the economic feasibility of alternatives.  

Weak evidence that technically feasible 

alternatives exist, i.e. cyano group instead of 

CF3, for liquid crystal displays. No evidence 

on the economic feasibility of alternatives. 

Inconclusive evidence for uses other than 

mentioned above: Several stakeholders point 

out that alternatives are not available. 

However other stakeholders confirm that it is 

likely that alternatives are already available 

or might be found for a lot of components 

High producer surplus losses as a result of business closures 

[weak evidence] due to not being able to manufacture electronic 

devices [weak evidence] 

High socio-economic costs to customers due to the unavailability 

of electronic devices [weak evidence] 

Employment losses as a result of high share of business closures 

[weak evidence] 
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depending on concrete circumstances for 

each use.  

Conclusion: High substitution potential at EiF 

for heat transfer fluids for immersion cooling 

[sufficiently strong evidence] and liquid 

crystal displays [weak evidence]. Unclear 

substitution potential at EiF for 

fluoroelastomers in all sealing applications, in 

wire insulation and all other uses 

[inconclusive evidence]. 

Semiconductors Weak evidence that technically feasible 

alternatives exist for: 

 Photolithography (photoacid generators), 

 Fluoroelastomers used for chip 

manufacturing, 

 Immersion cooling of semiconductor 

devices, and 

 Flame retardancy in plastics 

Stakeholder information suggests the non-

existence of alternatives for several uses 

because of the chemical properties necessary 

for semiconductor manufacturing process 

[weak evidence]. In addition, alternatives 

that could be available for one specific use 

cannot be used for other similar uses [weak 

evidence].  

Conclusion: High substitution potential at EiF 

for photolithography (photoacid generators), 

fluoroelastomers used for chip manufacturing, 

immersion cooling of semiconductor devices 

and flame retardancy in plastics [weak 

evidence]. Low substitution potential at EiF 

for the semiconductor manufacturing process 

[weak evidence].   

 High producer surplus losses as a result of business closures 

due to not being able to manufacture semiconductors [weak 

evidence] 

 High producer surplus losses as a result of substitution 

processes due to costs associated with R&D [weak evidence] 

 High socio-economic costs to customers due to the 

unavailability of articles using semiconductors [weak evidence] 

 Employment losses as a result of high share of business 

closures [weak evidence] 

Energy sector (Annex E.2.12.) 
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Sector as a whole Sufficiently strong evidence that technically 

and economically feasible alternatives exist 

for:  

 Backsheets for photovoltaic cells (PET, 

EVA), but also claimed to be less durable, a 

 

There is sufficiently strong evidence for the 

existence of technically feasible alternatives 

for membrane applications in PEM fuel cells, 

with hydrocarbon membranes, PEEK 

membranes being mentioned as relevant 

alternatives identified through ongoing R&D. 

These alternatives are reported to provide a 

reasonable performance but are inferior in 

terms of durability. Evidence points however 

to potential shortages in supply, with 

stakeholders reporting that it will take ten or 

more years from 2022 until validated 

alternative materials are available in sufficient 

volumes. 

There is sufficiently strong evidence for the 

existence of alternatives for reinforcement 

materials for use in PEM fuel cells, with 

promising undertakings in relation to 

replacing PTFE by fluorine-free compounds 

like electrospun polybenzimidazole-type 

materials. Evidence points however to 

significant time requirements for alternatives 

to become commercially available, with 

commercial use not being expected to start 

before five to 10 years from 2022. 

There is sufficiently strong evidence that 

technically and economically feasible 

alternatives exist for sealing materials used in 

PEM fuel cells (e.g. hydrocarbon elastomers, 

Not enough information to conclude on costs associated with 

specific uses. 

 

For uses for which substitution is deemed possible, examples of 

costs that will be incurred include: 

 Costs associated with more frequent replacement, 

resulting from quicker deterioration and/or more frequent 

defects, e.g. as a result of the lower weather resistance 

and inferior vapour barrier properties of alternatives with 

respect to photovoltaic cells, or lower chemical resistance 

in the case of nuclear power plants  
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PEEK). These alternatives are however also 

claimed to be less durable, e.g. due to lower 

chemical resistance. Given the good gas-

permeability and lower cost, replacement of 

substituted elastomers is reported to be 

desirable when possible. In addition, there is 

weak evidence pointing to lower flame-

retardant properties. As such, alternatives 

might not be technically feasible for 

applications with particularly high stability, 

and durability and flame-retardance 

requirements.  

Weak evidence, based on information from 

one stakeholder, that alternatives for gasket 

material for nuclear power plants exist but 

are less durable. 

Weak evidence that technically feasible 

alternatives exist for gaskets, tubes, and 

inliners of pipes/tanks used in relation to non-

PEM electrolysis technologies.  

Weak evidence that alternative batteries, 

e.g. PFAS-free solid-state batteries could be 

used as a substitute for lithium-ion and flow 

batteries: While stakeholders report that 

there might be alternatives to PFASs for use 

in solid-state batteries, the feasibility of using 

such batteries as a replacement for flow 

batteries is still investigated  

Inconclusive evidence for uses not mentioned 

above: Several stakeholders point out that 

alternatives are not available. However other 

stakeholders confirm that it is likely that 

alternatives are already available or might be 

found for a lot of components depending on 

concrete circumstances for each use.  
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Conclusion:  

 High substitution potential at EiF for 

photovoltaic cells [sufficiently strong 

evidence] 

 High substitution potential at EiF for at least 

some applications of sealing materials in 

PEM fuel cells [sufficiently strong evidence] 

and for gasket material for nuclear power 

plants and gaskets, tubes and inliners used 

in relation to non-PEM electrolysis 

technologies [weak evidence] 

 High substitution potential at EiF for at least 

some battery applications [weak evidence] 

 Low substitution potential at EiF for 

membrane applications and reinforcement 

materials in PEM fuel cells [sufficiently 

strong evidence] 

 Unclear substitution potential at EiF for all 

other uses [inconclusive evidence] 

Construction products (Annex E.2.13.) 

Architectural coatings and paints Sufficiently strong evidence that technically 

and economically feasible alternatives exist, 

and no evidence points in the direction of 

shortages in the supply of alternatives. 

 

Conclusion: High substitution potential at EiF 

[sufficiently strong evidence]  

Sufficiently strong evidence that substitution costs are expected 

to be limited.   

No evidence on reformulation costs, one-off capital costs or 

administrative costs related to the transition have been 

identified, and the economic implications for downstream users 

are expected to be limited. 

 

There is sufficiently strong evidence that a ban on PFASs in 

architectural coatings and paints is likely to have low socio-

economic costs.   

Wind turbine blade coating 

 

Sufficiently strong evidence that technically 

and economically feasible alternatives exist, 

and no evidence points in the direction of 

shortages in the supply of alternatives. 

Sufficiently strong evidence that substitution costs are expected 

to be limited.   

No evidence on reformulation costs, one-off capital costs or 

administrative costs related to the transition have been 
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Conclusion: High substitution potential at EiF 

[sufficiently strong evidence]  

 

identified, and the economic implications for downstream users 

are expected to be limited. 

 

There is sufficiently strong evidence that a ban on PFASs in wind 

turbine blade coating is likely to have low socio-economic costs.   

Coil coating Sufficiently strong evidence that technically 

and economically feasible alternatives to 

replace fluoropolymer binders in coil coating 

exist.  

Weak evidence that available alternative 

formulations might contain micro-powder 

PTFE as additive. 

 

Conclusion: High substitution potential at EiF 

[sufficiently strong evidence]  

The existence of alternatives to fluoropolymer binders in coil 

coating is not doubted, as they dominate the market (even with 

some potential changes to the lifetime). Cost impacts are 

uncertain as a result of the uncertainty associated with the 

content of micro-powder PTFE in (some) alternative formulations.   

 

The substitution costs depend on the number/volume of 

alternative formulations without micro-powder PTFE as additive. 

If this number is high, costs will be low as drop-in alternatives 

are then available (with some potential changes to the lifetime). 

If the number is low, reformulation is needed and new 

weathering studies may also be needed and costs will be higher.   

 

As a result, the socio-economic costs of a full ban are uncertain. 

Architectural membranes 

(composite membranes with top 

coating) 

Sufficiently strong evidence that technically 

and economically feasible alternatives to 

replace fluoropolymers in composite 

membrane top coating exist - but with some 

loss of functionality (less soil repellence for 

some types) and reductions in lifetime.   

No evidence pointing to a shortage in the 

supply of alternatives is available to the 

Dossier Submitters. 

 

Conclusion: High substitution potential at EiF 

[sufficiently strong evidence]  

Some alternatives are available on the market and likely at a 

lower unit cost than fluoropolymer top coating. Substitution costs 

are likely to be limited, if alternatives are available in sufficient 

quantities.  

 

The available alternatives might have negative impacts on the 

lifetime of polyester/PVC membranes and fiberglass fabric under 

harsh environmental conditions. Siloxane has less soil/dirt 

repellence. As a result, higher maintenance costs are expected. 

As such, there is sufficiently strong evidence that a ban of PFASs 

will likely be associated with moderate socio-economic costs. 

Architectural membranes (pure 

fluoropolymers) 

Sufficiently strong evidence that technically 

and economically feasible alternatives to 

replace pure fluoropolymer architectural 

membranes with non-PFAS composite 

Some alternatives are available on the market and likely at a 

lower unit cost than pure fluoropolymer membranes. Substitution 

costs are likely to be limited, if alternatives are available in 

sufficient quantities.  



ANNEX XV RESTRICTION REPORT – Per- and polyfluoroalkyl substances (PFASs) 

110 

Use sector (with sub-uses) Alternatives Cost impact 

membranes exist – but with some loss of 

functionality (less soil repellence for some 

types) and reductions in lifetime. 

 

No evidence pointing to a shortage in the 

supply of alternatives is available to the 

Dossier Submitters.  

 

Conclusion: High substitution potential at EiF 

[sufficiently strong evidence]  

 

The available alternative composite architectural membranes 

(polyester/PVC membrane with TiO2 and fiberglass fabric coated 

with siloxane) will have negative impacts on the lifetime under 

harsh environmental conditions, and fiberglass fabric coated with 

siloxane have less soil/dirt repellence. As a result, higher 

maintenance costs are expected. 

As such, there is sufficiently strong evidence that a ban of PFASs 

will likely be associated with moderate socio-economic costs.  

ETFE film/foil for greenhouses Sufficiently strong evidence that technically 

and economically feasible alternatives to 

replace ETFE film/foil in greenhouses exist.  

 

No evidence pointing to a shortage in the 

supply of alternatives is available to the 

Dossier Submitters.   

 

Conclusion: High substitution potential at EiF 

[sufficiently strong evidence]  

Sufficiently strong evidence that substitution costs are likely to 

be limited, following the availability of alternatives (traditional 

products: glass and polyethylene foil) that likely dominate the 

market. 

 

The economic implications for downstream users are expected to 

be moderate, as functional losses and reductions in lifetime will 

lead to higher maintenance costs (polyethylene foil has a shorter 

lifetime and glass is less flexible, requires more construction 

material (e.g. wood or metal) and is not self-cleaning).  

 

There is sufficiently strong evidence that a ban on ETFE film/foil 

for greenhouses is likely to have moderate socio-economic costs. 

Windows frames (laminated with 

fluoropolymers) 

Sufficiently strong evidence that technically 

and economically feasible alternatives to 

replace PVC and HPL window frames 

laminated with fluoropolymers (PVDF) exist.  

 

No evidence pointing to a shortage in the 

supply of alternatives is available to the 

Dossier Submitters.   

 

Conclusion: High substitution potential at EiF 

[sufficiently strong evidence]  

Sufficiently strong evidence that substitution costs are likely to 

be limited, following the availability of alternatives.  

Alternatives to PVC and HPL frames include traditional materials 

for window frames such as wood and metal. These alternatives 

have a high market share. 

 

The economic implications for downstream users are expected to 

be limited. Window frames made of wood will likely require more 

maintenance, but they also have a long lifetime if maintained 

properly.  
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There is sufficiently strong evidence that a ban of PFASs will 

likely be associated with low socio-economic costs. 

Bridge and building bearings Weak evidence that technically and 

economically feasible alternatives to replace 

fluoropolymers (PTFE) in bridge and building 

bearings exist. Steel rollers are considered 

technically feasible, but more expensive and 

will likely require redesign.  

 

No evidence pointing to a shortage in the 

supply of alternatives is available to the 

Dossier Submitters.   

 

Conclusion: High substitution potential at EiF 

[weak evidence].  

The magnitude of capital costs associated with substitution is 

unknown, as it is unknown if steel rollers are available as drop-in 

alternatives. Steel rollers are stated to be significantly more 

expensive by stakeholders.  

 

The economic implications for downstream users could be high, 

as alternatives require more space in constructions. Bridges and 

buildings will therefore likely have to be designed differently, 

which might also be associated with additional costs. If the 

higher costs of alternatives are passed on to downstream users, 

downstream users will also face consumer surplus losses. 

 

There is weak evidence that a ban of PFASs could be associated 

with high socio-economic costs.  

PTFE thread sealing tape Weak evidence that technically and 

economically feasible alternatives to replace 

PTFE thread sealing tape exist. Liquid/paste 

pipe thread is considered a technically 

feasible alternative for permanent seals but 

the technical feasibility is uncertain for non-

permanent seals.  

 

No evidence pointing to a shortage in the 

supply of alternatives is available to the 

Dossier Submitters. 

 

Conclusion: High substitution potential at EiF 

in relation to permanent seals [weak 

evidence] and unclear substitution potential 

at EiF for non-permanent seals [inconclusive 

evidence]  

The magnitude of capital costs associated with substitution is 

unknown and liquid/paste pipe thread may only partly be an 

alternative. If this is the case, some R&D costs may also be 

expected.  

 

There is weak evidence that substitution costs are low, following 

the availability of alternatives and no indication pointing to 

significant capital costs or significant changes to operating costs.  



ANNEX XV RESTRICTION REPORT – Per- and polyfluoroalkyl substances (PFASs) 

112 

Use sector (with sub-uses) Alternatives Cost impact 

Polymeric PFASs used as processing 

aids for production of non-PFAS 

polymers/plastics  

Sufficiently strong evidence that technically 

and economically feasible alternatives to 

replace polymeric PFASs as processing aids 

for the production of thermo- and thermoset 

plastics in use in the building/construction 

sector exist.  

 

No evidence pointing to a shortage in the 

supply of alternatives is available to the 

Dossier Submitters. 

 

Conclusion: High substitution potential at EiF 

[sufficiently strong evidence].  

Substitution costs are likely to be minimal as alternatives 

(e.g. boron nitride and siloxanes) are available. There is however 

uncertainty on whether alternatives can be considered drop-in 

alternatives or if reformulation or adaptations to existing systems 

would be needed.  

 

The economic implications for downstream users depend on 

whether alternatives can be considered to be drop-in 

alternatives. 

 

There is weak evidence that substitution costs are low, following 

the availability of alternatives, evidence pointing to lower costs of 

alternatives and no indication pointing to significant capital costs. 

Side-chain fluorinated polymers 

used for surface protection/sealants 

Sufficiently strong evidence that technically 

and economically feasible alternatives to 

replace side-chain fluorinated polymers for 

surface protection/sealants exist.  

 

No evidence pointing to a shortage in the 

supply of alternatives is available to the 

Dossier Submitters.   

 

Conclusion: High substitution potential at EiF 

[sufficiently strong evidence]  

Sufficiently strong evidence that substitution costs are limited, 

following the availability of (though not always drop-in) 

alternatives. The alternatives are likely of lower costs. 

 

The economic implications for downstream users are expected to 

be moderate, as functional loss will lead to higher maintenance 

costs due to lower soil/dirt repellence which can be relevant for 

some applications. 

 

There is sufficiently strong evidence that a ban on side-chain 

fluorinated polymers used for surface protection/sealants is likely 

to have moderate socio-economic costs.   

Fluorosurfactants as 

wetting/levelling agents in 

e.g. coating, paints and adhesives 

Sufficiently strong evidence that technically 

and economically feasible alternatives to 

replace non-polymeric PFASs 

(fluorosurfactants) exist. 

 

No evidence pointing to a shortage in the 

supply of alternatives is available to the 

Dossier Submitters.   

 

Sufficiently strong evidence that substitution costs are likely to 

be limited, following the availability of alternatives. The 

alternatives are likely of lower costs, but might require higher 

amounts. There are no drop-in alternatives, except products 

(e.g. solvent-based architectural paints and coatings) without 

fluorosurfactants that are available on the market and that can 

be seen as alternatives for certain applications. 

 

Sufficiently strong evidence that substitution costs are limited; 

reformulation might be required for some uses, however the 
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Conclusion: High substitution potential at EiF 

[sufficiently strong evidence]  

costs are to some extent likely to be absorbed by the PFHxA 

restriction proposal.  

 

Potentially some welfare losses following lower functionality, as 

some specific types of fluorosurfactants provide dirt/soil 

repellence, which is not the case for alternatives. 

 

There is sufficiently strong evidence that a ban on PFASs is likely 

to have low socio-economic costs in relation to fluorosurfactants 

as wetting/levelling agents in products such as coatings, paints, 

and adhesives.   

Non-polymeric PFASs as processing 

aids 

Sufficiently strong evidence that technically 

and economically feasible alternatives to 

replace the final products (architectural 

membrane-like product) manufactured with a 

non-polymeric PFAS processing aid exist. 

 

No evidence pointing to a shortage in the 

supply of alternative final products is 

available to the Dossier Submitters.   

 

Conclusion: High substitution potential at EiF 

[sufficiently strong evidence]  

Sufficiently strong evidence that substitution costs are limited, 

following the availability of alternative final products (not 

produced with non-polymeric PFAS processing aids) as drop-in. 

Alternative final products dominate the market. 

 

According to a stakeholder, alternative final products also meet 

building regulations (not further specified). 

 

There is sufficiently strong evidence that a ban on PFASs is likely 

to have low socio-economic costs in relation to processing aids 

for production of an architectural membrane-like product.   

Inconclusive evidence on whether technically 

and economically feasible alternatives exist 

for replacing non-polymeric PFAS processing 

aids for production of acrylic foam tape. 

Conflicting information - one stakeholder 

stated that no alternatives is available. 

However, later the stakeholder announced to 

end manufacturing and use of PFASs. 

 

Conclusion: Unclear substitution potential 

[inconclusive evidence] 

Not assessed due to unclear substitution potential 
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Window film manufacturing  Inconclusive evidence on whether technically 

and economically feasible alternatives exist 

for replacing non-polymeric PFASs 

(fluorosurfactants) for manufacturing of 

window film. Conflicting information - one 

stakeholder stated that no alternatives is 

available. However, later the stakeholder 

announced to end manufacturing and use of 

PFASs. 

 

Conclusion: Unclear substitution potential 

[inconclusive evidence] 

Not assessed due to unclear substitution potential 

Lubricants (Annex E.2.14.) 

Sector as a whole Sufficiently strong evidence that technically 

and economically feasible alternatives do not 

exist for the uses where lubricants containing 

PFASs are applied under harsh conditions or 

for safe functioning or safety of equipment. 

 

There is inconclusive evidence on the 

existence of alternatives for PFAS-based 

lubricants not applied under conditions 

considered harsh or safety-related: for some 

they are available, but probably not for all. 

   

Conclusion: Low substitution potential at EiF 

for lubricants applied under harsh conditions 

or for safe functioning or safety of equipment 

[sufficiently strong evidence]. Unclear 

substitution potential at EiF for lubricants not 

applied under harsh conditions or for safe 

functioning or safety of equipment 

[inconclusive evidence]. 

High socio-economic costs are to be expected due to the non-

existence of alternatives. Functionality loss, e.g. related to 

performance level and lifetime, is likely to affect an unknown 

number of industries and end-users.   

Product reformulation costs are estimated to range between tens 

of thousands and several million euros, but reformulation is 

unlikely to be possible within the given timeframe. 

Petroleum and mining (Annex E.2.15.) 
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Use sector (with sub-uses) Alternatives Cost impact 

Non-polymeric PFAS applications 

(tracers and anti-foaming agents) 

Sufficiently strong evidence that technically 

and economically feasible alternatives exist.  

No evidence pointing to a shortage in supply 

of alternatives is available to the Dossier 

Submitters.  

 

Conclusion: High substitution potential at EiF 

[sufficiently strong evidence] 

Substitution costs and transitional costs are expected to be 

relatively small. No reformulation costs, one-off capital costs or 

administrative costs related to the transition have been 

identified. The economic implications for downstream users are 

expected to be minimal. As a result, there is sufficiently strong 

evidence that a ban on PFAS in oil and gas tracers and anti-

foaming agents is likely to have low socio-economic costs.  

Fluoropolymer applications Sufficiently strong evidence that technically 

and economically feasible alternatives are not 

generally available.   

Conclusion: Low substitution potential at EiF 

[sufficiently strong evidence] 

Product reformulation costs can range from tens of thousands of 

euros to millions of euros for any single formulation. Product 

reformulation will also imply costs relating to quality assurance.  

Loss of functionality of products in this sector could have 

substantial economic implications, including shorter operational 

lifetime of components, increased frequency and costs of 

maintenance, and increased operational downtimes. 

The costs of substitution are likely to be borne in full (in the form 

of reduced producer surplus/profits) by the firms active in the 

sector. 
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Table 9. RO2 - Summary table of derogations (‘proposed’ or ‘for reconsideration’) for PFAS manufacture and major PFAS use sectors, with 
substantiation for the derogation period (5 or 12 years) and with cost impacts for the 5 and 12 year derogation periods. 

Use sector  

(with sub-uses) 

Proposed derogation or derogation 

for reconsideration 

Duration of derogation period, 

including substantiation 

Cost impact of 5 and 12 year 

derogation periods 

Manufacture (Annex E.2.1.) 

Sector as a whole Given the sufficiently strong evidence that 

technically and economically feasible 

alternatives are not available at EiF, a 

derogation is proposed for: 

 Polymerisation aids in the production of 

polymeric PFASs other than PTFE, PVDF 

and FKM 

Ban with a transition period of 18 months 

and a 5-year derogation, because 

fluorine-free polymerisation aids in the 

production of polymeric PFASs other than 

PFFE, PVDF and FKM are expected to 

become available within 10 years from 

2022. 

Ban with a transition period of 18 months 

and a 5-year derogation:  

Lower producer surplus losses compared 

to RO1 because of business closures 

[weak evidence] 

 

Ban with a transition period of 18 months 

and a 12-year derogation:  

Lower costs compared to 5-year 

derogation. 

TULAC (Annex E.2.2.) 

Home textiles 

 

Given the sufficiently strong evidence 

pointing to the existence of technically 

and economically feasible alternatives at 

EiF, no derogation is proposed. 

Not applicable Same as under RO1 

Consumer apparel  

 

Given the sufficiently strong evidence 

pointing to the existence of technically 

and economically feasible alternatives at 

EiF, no derogation is proposed. 

Not applicable Same as under RO1 

Professional 

apparel (including 

PPE) 

 

In light of the sufficiently strong evidence 

pointing to the unavailability of 

alternatives at EiF for six of 13 PPE 

applications, derogations are proposed 

for:  

 Personal protective equipment (PPE) 

intended to protect users against risks 

as specified in Regulation (EU) 

2016/425, Annex I, Risk Category III 

(a) and (c)  

 Personal protective equipment (PPE) in 

professional firefighting activities 

intended to protect users against risks 

Ban with a transition period of 18 months 

and a 12-year derogation.   

Based on current knowledge, PFASs are 

deemed to be required to achieve 

performance standards for six of 13 PPE 

applications. As no potential alternatives 

are identified as of now, it is likely that 

they will not become available in the near 

future. Stakeholder information presented 

in Annex E.2.2.4.1 suggests furthermore 

that between 12 and 36 months might be 

needed to complete substitution once a 

suitable alternative has been identified 

Ban with a transition period of 18 months 

and a 5-year derogation: 

Same as under RO1 

 

Ban with a transition period of 18 months 

and a 12-year derogation:  

Assuming that an alternative will be 

identified  

Low producer surplus losses as a result of 

business closures [weak evidence] due to 

low share of business closures [weak 

evidence] 
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Use sector  

(with sub-uses) 

Proposed derogation or derogation 

for reconsideration 

Duration of derogation period, 

including substantiation 

Cost impact of 5 and 12 year 

derogation periods 

as specified in Regulation (EU) 

2016/425, Annex I, Risk Category III 

(a) - (m) 

 Impregnation agents for re-

impregnating of articles referred to 

above 

due to time requirements for product 

development, testing and approval in the 

supply chain and certification [sufficiently 

strong evidence base]. 

Low producer surplus losses as a result of 

substitution [sufficiently strong 

evidence], despite (i) high share of 

substitution [weak evidence] and (ii) 

medium to high costs at company level 

[sufficiently strong evidence], due to (i) 

the low number of companies being 

affected [sufficiently strong evidence] 

and (ii) low internalization of costs 

[sufficiently strong evidence] 

Low consumer surplus losses from price 

changes [sufficiently strong evidence] 

due to (i) the low annual sales volume 

[sufficiently strong evidence]  

Some additional costs, as a result of 

earlier disposal of PPE as a result of the 

unavailability of impregnation agents for 

some types of PPE [sufficiently strong 

evidence] 

Low level of employment losses due to 

low share of business closures [weak 

evidence] 

Technical textiles17 

 

In light of the sufficiently strong evidence 

pointing to the low substitution potential 

at EiF for many types of high-performance 

membranes, a derogation is proposed 

for: 

 Textiles for the use in filtration and 

separation media used in high 

Ban with a transition period of 18 months 

and a 5-year derogation. 

Stakeholder information and the Annex XV 

dossier for PFHxA points to a high 

substitution potential for high performance 

membranes given that alternatives are 

already in the R&D stage [sufficiently 

Ban with a transition period of 18 months 

and a 5-year derogation:  

If trials and approval processes for 

alternatives in the R&D stage are 

successful, substitution will be encouraged 

by the high margins and low price 

elasticity of demand allowing affected 

                                           

17 Technical textiles include textiles for medical applications. Medical devices covered further below however also include textiles in some cases. To maintain 

clarity, medical textiles covered under technical textiles refer to any use of textiles in a medical setting, excluding use within or on the patient. Examples are 

mattress protectors for hospital beds, curtains/drapes around beds and gowns used by medical professionals. Implantable textiles like gauzes or applications 

used upon the body like bandages are included under medical devices. 
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Use sector  

(with sub-uses) 

Proposed derogation or derogation 

for reconsideration 

Duration of derogation period, 

including substantiation 

Cost impact of 5 and 12 year 

derogation periods 

performance air and liquid applications 

in industrial or professional settings that 

require a combination of water- and oil 

repellence 

strong evidence base] and that the time 

required for approval and 

commercialization is in line with the 

available timeframe.  

The Annex XV dossier for PFHxA suggests 

the same derogation as this dossier, 

despite acknowledging that some 

alternatives might already be available or 

will become so in the near future. 

Stakeholder information (described in 

Annex E.2.2.2.) suggests that alternatives 

to PTFE membranes and PFAS-coated 

products are produced but that PFASs are 

used for the production process. While 

filter media can also be produced without 

PFASs, such alternatives still need to be 

trialled, tested and validated. 

Stakeholder information presented in 

Annex E.2.2.4.1 suggests furthermore 

that between three and 36 months might 

be needed for testing and approval, while 

a supplier of filters for mist and dust 

removal suggests that at least three years 

are required for commercializing an 

alternative technology and receiving 

customer validation and approval. 

companies in the filtration industry to pass 

on substitution costs to their customers:  

Low producer surplus losses as a result of 

business closures [sufficiently strong 

evidence] due to a low share of business 

closures [sufficiently strong evidence] 

Medium producer surplus losses as a 

result of substitution [sufficiently strong 

evidence], despite low internalization of 

high substitution costs in relation to high 

performance membranes [sufficiently 

strong evidence], due to (i) the high 

number of affected companies 

[sufficiently strong evidence] (ii) the high 

share of substitution for both applications 

[sufficiently strong evidence], and (iii) 

medium substitution costs in relation to 

outdoor technical textiles, which are 

partially internalized [sufficiently strong 

evidence] 

Medium (possibly high18) consumer 

surplus losses resulting from price 

changes associated with substitution 

[sufficiently strong evidence], due to (i) 

the medium sales volume for outdoor 

technical textiles alone [sufficiently 

strong evidence], and (ii) additional 

consumer surplus losses in relation to 

high performance membranes resulting 

                                           

18 Sales volumes are deemed to be the main determinant of the magnitude of consumer surplus losses as mentioned in Annex E.2.2.4. Due to a lack of data on 

sales volumes of high performance membranes, no definite conclusion on whether consumer surplus losses will be medium or high in comparison to other TULAC 

sub-sectors can be drawn as it is not clear whether the sales volume of high performance membranes results in a total sales volume of technical textiles that is 

comparable in magnitude to consumer apparel and home textiles, for which consumer surplus losses are found to be high.   
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Use sector  

(with sub-uses) 

Proposed derogation or derogation 

for reconsideration 

Duration of derogation period, 

including substantiation 

Cost impact of 5 and 12 year 

derogation periods 

from high price changes caused by high 

substitution costs, which are fully passed 

on to customers [sufficiently strong 

evidence] 

Some welfare losses or additional costs 

as a result of (i) changes in filtration 

efficiencies for some filtration 

applications, (ii) higher energy use in 

relation to these applications, (iii) more 

frequent replacement (and associated 

higher process downtimes) due to shorter 

lifetimes of such filters, (iv) some welfare 

losses as a result of lower functionality 

leading to inferior aesthetic appearance 

for outdoor technical textiles (or 

additional costs for counteracting 

changes in functionality), and (vi) 

additional costs in relation to outdoor 

technical textiles due to changes in 

lifetime [sufficiently strong evidence] 

Low level of employment losses due to 

low share of business closures 

[sufficiently strong evidence] 

 

Ban with a transition period of 18 months 

and a 12-year derogation:  

Lower costs compared to 5 year 

derogation. 

Leather 

 

Given the sufficiently strong evidence 

pointing to the existence of technically 

and economically feasible alternatives at 

EiF, no derogation is proposed. 

Not applicable Same as under RO1 
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Use sector  

(with sub-uses) 

Proposed derogation or derogation 

for reconsideration 

Duration of derogation period, 

including substantiation 

Cost impact of 5 and 12 year 

derogation periods 

Other: Home fabric 

treatments 

(sprays) 

 

Given the sufficiently strong evidence 

pointing to the existence of technically 

and economically feasible alternatives at 

EiF, no derogation is proposed. 

Not applicable Same as under RO1 

Other: Textiles for 

use in engine bays 

in automotives (for 

noise and vibration 

insulation) 

 

Given the weak evidence pointing to the 

unavailability of technically feasible 

alternatives at EiF, the following potential 

derogation is marked for 

reconsideration after the Annex XV 

report consultation: 

 [Textiles for the use in engine bays for 

noise and vibration insulation used in 

the automotive industry] 

Ban with a transition period of 18 months 

and a 12-year derogation, because 

information from one stakeholder 

(submitted during the 2nd stakeholder 

consultation) suggests that a minimum of 

10 to 15 years would be required for 

developing and evaluating components 

once an alternative is identified [weak 

evidence base]. 

Ban with a transition period of 18 months 

and a 5-year derogation: 

Same as under RO1 

 

Ban with a transition period of 18 months 

and a 12-year derogation: 

Low producer surplus losses as a result of 

business closures due to low share of 

business closures [weak evidence] 

Low producer surplus losses as a result of 

substitution [weak evidence], despite high 

share of substitution [weak evidence] and 

comparatively high costs at company level 

[sufficiently strong evidence] due to low 

internalization of costs [sufficiently strong 

evidence] 

Consumer surplus losses19 resulting from 

price changes associated with substitution 

[weak evidence] resulting from 

comparatively high substitution costs at 

company level [sufficiently strong 

evidence], which are fully passed on to 

customers [sufficiently strong evidence]  

Low level of employment losses due to low 

share of business closures [weak 

evidence] 

Food contact materials and packaging (Annex E.2.3.) 

                                           

19 Due to a lack of information on annual sales volumes, the magnitude of consumer surplus losses (in comparison to other TULAC sub-sectors) could not be 

estimated.  
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Use sector  

(with sub-uses) 

Proposed derogation or derogation 

for reconsideration 

Duration of derogation period, 

including substantiation 

Cost impact of 5 and 12 year 

derogation periods 

Consumer 

cookware 

Given the sufficiently strong evidence 

pointing to the existence of technically 

and economically feasible alternatives at 

EiF, no derogation is proposed. 

Not applicable 

 

 

 

 

Same as under RO1 

 

Industrial food and 

feed production 

Given the sufficiently strong evidence 

indicating at EiF most users would need 

further R&D to be able to implement 

alternatives, a derogation is proposed 

for:  

 Food contact materials for the purpose 

of industrial and professional food and 

feed production  

Ban with a transition period of 18 months 

and a 5-year derogation, because of a 

significant number of comments in the 2nd 

stakeholder consultation indicating the 

sector needs time for performance of R&D 

targeted at implementing alternatives  

 

Ban with a transition period of 18 months 

and a 5-year derogation:  

A 5 year derogation would permit a longer 

period for implementation and would 

reduce costs for producers whilst 

maintaining production rates and quality. 

This would also limit potential impacts on 

consumers and the risk of job losses. 

 

Ban with a transition period of 18 months 

and a 12-year derogation:  

Lower costs compared to 5 year 

derogation. 

Non-stick coatings 

in industrial and 

professional 

bakeware 

Given the weak evidence indicating some 

companies (particularly SMEs) at EiF may 

have difficulty transitioning to alternatives 

and need time for adaptation and testing 

for some product lines, the following 

potential derogation is marked for 

reconsideration after the Annex XV 

report consultation: 

 [Non-stick coatings in industrial and 

professional bakeware] 

 

Ban with a transition period of 18 months 

and a 5-year derogation, because some 

companies within the sector need time for 

performance of R&D targeted at 

implementing the identified alternatives 

that are technically and economically 

feasible for many operations. Added time 

would be useful for understanding the 

optimal applications of available 

alternatives. 

Ban with a transition period of 18 months 

and a 5-year derogation: 

Added time for adaptation of operations to 

handle non-PFAS alternatives would 

reduce producer surplus losses compared 

to RO1. There may still be potential for 

business closure, but again this would be 

at least partly mitigated by the derogation 

period. 

[sufficiently strong evidence] 

 

Ban with a transition period of 18 months 

and a 12-year derogation:  

Lower costs compared to 5 year 

derogation. 
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Use sector  

(with sub-uses) 

Proposed derogation or derogation 

for reconsideration 

Duration of derogation period, 

including substantiation 

Cost impact of 5 and 12 year 

derogation periods 

Paper & board 

packaging 

Given sufficiently strong evidence pointing 

to the existence of technically and 

economically feasible alternatives at EiF, 

no derogation is proposed. 

Not applicable 

 

Same as under RO1 

Plastic packaging Given sufficiently strong evidence pointing 

to the availability of alternative processing 

aids at EiF, no derogation is proposed.  

Not applicable 

 

 

Same as under RO1 

Other packaging 

applications  

Given sufficiently strong evidence pointing 

to the existence of technically and 

economically feasible alternatives at EiF, 

no derogation is proposed. 

Not applicable 

 

Same as under RO1 

Metal plating and manufacture of metal products (Annex E.2.4.) 

Hard chrome 

plating 

Given the weak evidence that technically 

and economically feasible alternatives are 

not available in relation to some goods at 

EiF, the following potential derogation is 

marked for reconsideration after the 

Annex XV report consultation: 

 [Hard chrome plating]  

 

Ban with a transition period of 18 months 

and a 5-year derogation, because some 

companies involved in hard chrome 

plating are finding the transition away 

from PFASs difficult as a result of the 

precise specifications of their products 

lines, whilst maintaining standards, 

although some companies have 

successfully transitioned from PFASs in 

the hard chrome plating sector already 

[weak evidence base].  

 

Ban with a transition period of 18 months 

and a 5-year derogation:  

A 5-year derogation would permit a longer 

period for R&D and would reduce costs for 

producers whilst maintaining production 

rates and quality. This would also limit 

potential impacts on consumers and the 

risk of job losses. 

 

Ban with a transition period of 18 months 

and a 12-year derogation:  

Lower costs compared to 5-years 

derogation. 

Decorative plating 

with chrome, 

plating on plastics 

and plating with 

metals other than 

chrome 

Given sufficiently strong evidence 

indicating the existence of technically and 

economically feasible alternatives at EiF, 

no derogation is proposed. 

 

Not applicable Same as under RO1 

 

Manufacture of 

metal products not 

No evidence was identified through 

literature search or through the CfE and 

2nd stakeholder consultation regarding use 

Not applicable Same as under RO1 
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Use sector  

(with sub-uses) 

Proposed derogation or derogation 

for reconsideration 

Duration of derogation period, 

including substantiation 

Cost impact of 5 and 12 year 

derogation periods 

addressed 

elsewhere 

of PFAS in the manufacture of metal 

products other than those addressed 

under other sectors (e.g. construction 

products and transport). 

Consumer mixtures (Annex E.2.5.) 

Sector as a whole Given the sufficiently strong evidence 

pointing to the existence of technically 

and economically feasible alternatives at 

EiF, no derogation is proposed. 

Not applicable Same as under RO1 

Cosmetics (Annex E.2.6.) 

Sector as a whole Given the sufficiently strong evidence 

pointing to the existence of technically 

and economically feasible alternatives at 

EiF, no derogation is proposed. 

Not applicable Same as under RO1. 

Ski wax (Annex E.2.7.) 

Sector as a whole Given the sufficiently strong evidence 

pointing to the existence of technically 

and economically feasible alternatives at 

EiF, no derogation is proposed. 

Not applicable Same as under RO1. 

Applications of fluorinated gases (Annex E.2.8.) 

Note that mobile air conditioning (MAC) and transport refrigeration, including military applications, are covered under Transport below. 

Refrigeration 

 

Given the sufficiently strong evidence that 

technically and economically feasible 

alternatives are not available at EiF, 

derogations are proposed for: 

 Refrigerants in low temperature 

refrigeration below -50 °C 

 Refrigerants in laboratory test and 

measurement equipment 

 Refrigerants in refrigerated centrifuges 

Ban with a transition period of 18 months 

and a 5-year derogation for refrigerants 

in low temperature refrigeration below -

50 °C, because stakeholders indicated 

that low temperature refrigeration below         

-50 °C in large capacities is expected to 

still depend on fluorinated gases for 10 

years from 2022 [sufficiently strong 

evidence base]. 

 

Ban with a transition period of 18 months 

and a 12-year derogation for refrigerants 

in laboratory test and measurement 

Ban with a transition period of 18 months 

and a 5-year derogation: 

For low temperature refrigeration below   

-50 °C, a 5-year derogation would permit 

a longer period for R&D and would reduce 

costs for producers whilst maintaining 

production rates and quality. This would 

also limit potential impacts on consumers 

and the risk of job losses. 

 

Ban with a transition period of 18 months 

and a 12-year derogation: 
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Use sector  

(with sub-uses) 

Proposed derogation or derogation 

for reconsideration 

Duration of derogation period, 

including substantiation 

Cost impact of 5 and 12 year 

derogation periods 

equipment and refrigerants in refrigerated 

centrifuges, because no potential 

alternatives are identified as of now and 

because it is unlikely that they become 

available in the near future [sufficiently 

strong evidence base]. 

For laboratory test and measurement 

equipment and refrigerated centrifuges, 

additional time would permit more 

opportunity to research and introduce 

cost-effective alternatives whilst limiting 

loss of producer and consumer surplus 

and welfare losses. 

Air conditioning 

and heat pumps 

Given the sufficiently strong evidence that 

technically and economically feasible 

alternatives are not available at EiF, 

derogations are proposed for: 

 Maintenance and refilling of existing 

HVACR equipment put on the market 

before [18 months after EiF] and for 

which no drop-in alternatives exist 

 Refrigerants in HVACR-equipment in 

buildings where national safety 

standards and building codes prohibit 

the use of alternatives 

 

 

Ban with a transition period of 18 months 

and a 12-year derogation for 

maintenance and refilling of existing 

HVACR equipment without drop-in 

alternative(s), because the alternative to 

permitting maintenance including topping 

up of systems would be to require system 

replacement. There is insufficient capacity 

in the market to carry out this work on a 

short or medium timescale. Drop-in 

alternatives are not available [sufficiently 

strong evidence base]. 

 

A time-unlimited derogation for 

refrigerants in HVACR-equipment in 

buildings, where national safety standards 

and building codes prohibit the use of 

alternatives [sufficiently strong evidence 

base]. 

 

Ban with a transition period of 18 months 

and a 5-year derogation: 

Same as under RO1 

 

Ban with a transition period of 18 months 

and a 12-year derogation: 

Additional time would permit more 

opportunity to research and introduce 

cost-effective alternatives whilst limiting 

loss of producer and consumer surplus 

and welfare losses. 

The gradual replacement of aging 

refrigeration and air conditioning systems 

will reduce the need for maintenance of 

commercial and industrial systems using 

PFASs over time, though it is to be 

expected that many such systems will still 

be operational after a 12- year 

derogation. Scrappage of those systems 

through a lack of suitable refrigerant 

rather than technical or economic 

obsolescence would generate consumer 

surplus loss. 

The need for public confidence in fire 

safety systems indicates potential for 

significant welfare loss in the event that 

the safety of alternatives in high rise 
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Use sector  

(with sub-uses) 

Proposed derogation or derogation 

for reconsideration 

Duration of derogation period, 

including substantiation 

Cost impact of 5 and 12 year 

derogation periods 

(etc.) buildings is not demonstrated and 

restrictive building codes remain in force. 

Foam blowing 

agents 

Given the weak evidence that technically 

and economically feasible alternatives are 

not available at EiF, the following potential 

derogation is marked for 

reconsideration after the Annex XV 

report consultation: 

 [Foam blowing agents in expanded foam 

sprayed on site for building insulation] 

Ban with a transition period of 18 months 

and a 5-year derogation, because 

information from stakeholders indicates 

the reliance on fluorinated gases for this 

application in a 10-years perspective from 

2022 [weak evidence base]  

 

Ban with a transition period of 18 months 

and a 5-year derogation:  

Additional time would permit more 

opportunity to research and introduce 

cost-effective alternatives whilst limiting 

loss of producer and consumer surplus 

and welfare losses from use of less 

effective or more hazardous foam blowing 

agents.  

 

Ban with a transition period of 18 months 

and a 12-year derogation: 

Lower costs compared to 5-years 

derogation. 

Solvents Given sufficiently strong evidence that 

technically and economically feasible 

alternatives are not available at EiF, 

derogations are proposed for:  

 Industrial precision cleaning fluids 

 Cleaning fluids for use in oxygen-

enriched environments 

 

Given the weak evidence pointing to the 

non-existence of technically and 

economically feasible alternatives at EiF, 

the following potential derogations are 

marked for reconsideration after the 

Annex XV report consultation: 

 [Industrial and professional use of 

solvent-based debinding systems in 3D 

printing] 

Ban with a transition period of 18 months 

and a 12-year derogation for cleaning 

fluids, because no alternatives have been 

identified and from information on the 

constraints affecting adoption of 

alternatives it is considered likely that 

they will not become available in the near 

future [sufficiently strong evidence base].  

 

 

Ban with a transition period of 18 months 

and a 12-year derogation for solvent- 

based debinding systems and smoothing 

agents in 3D printing for industrial and 

professional use, because available 

information indicates that alternatives will 

not be available in the short/medium term 

[weak evidence base]. 

Ban with a transition period of 18 months 

and a 5-year derogation:  

Same as under RO1 

 

Ban with a transition period of 18 months 

and a 12-year derogation: 

Additional time would permit more 

opportunity to research and introduce 

cost-effective alternatives whilst limiting 

loss of producer and consumer surplus 

and welfare losses from use of less 

effective solvents. 
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Use sector  

(with sub-uses) 

Proposed derogation or derogation 

for reconsideration 

Duration of derogation period, 

including substantiation 

Cost impact of 5 and 12 year 

derogation periods 

 [Industrial and professional use of 

smoothing agents for polymer 3D 

printing applications.] 

Propellants Given the weak evidence that technically 

and economically feasible alternatives are 

not available at EiF for some companies in 

niche applications, the following potential 

derogation is marked for 

reconsideration after the Annex XV 

report consultation: 

 [Propellants for technical aerosols for 

applications where non-flammability and 

high technical performance of spray 

quality are required] 

Ban with a transition period of 18 months 

and a 12-year derogation, because the 

information provided in the CfE suggests 

the unavailability of alternatives [weak 

evidence base]  

Ban with a transition period of 18 months 

and a 5-year derogation: 

Same as under RO1 

 

Ban with a transition period of 18 months 

and a 12-year derogation: 

Additional time would permit more 

opportunity to research and introduce 

cost-effective alternatives whilst limiting 

loss of producer and consumer surplus 

and welfare losses from use of less 

effective or more hazardous propellants. 

Magnesium casting Given sufficiently strong evidence pointing 

to the existence of technically and 

economically feasible alternatives at EiF, 

no derogation is proposed. 

Not applicable 

 

Same as under RO1 

 

Fire suppressants  Given the sufficiently strong evidence 

indicating the unavailability of alternatives 

at EiF for some applications, a derogation 

is proposed for: 

 Clean fire suppressing agents where 

current alternatives damage the assets 

to be protected or pose a risk to human 

health 

  

Ban with a transition period of 18 months 

and a 12-year derogation, because the 

information provided in the consultation 

suggests the unavailability of alternatives. 

Current R&D development appears to 

focus on alternative fluorinated gases, 

rather than on non-PFAS alternatives 

[weak evidence base]. 

 

Ban with a transition period of 18 months 

and a 5-year derogation: 

Same as under RO1 

 

Ban with a transition period of 18 months 

and a 12-year derogation: 

Additional time would permit more 

opportunity to research and introduce 

cost-effective alternatives whilst limiting 

loss of producer and consumer surplus 

and welfare losses from use of less 

effective fire suppressants.  

Preservation of 

cultural paper-

based materials 

Given the weak evidence that technically 

and economically feasible alternatives are 

not available at EiF, the following potential 

Ban with a transition period of 18 months 

and a 12-year derogation, because the 

information provided in the 2nd 

Ban with a transition period of 18 months 

and a 5-year derogation: 

Same as under RO1 
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Use sector  

(with sub-uses) 

Proposed derogation or derogation 

for reconsideration 

Duration of derogation period, 

including substantiation 

Cost impact of 5 and 12 year 

derogation periods 

derogation is marked for 

reconsideration after the Annex XV 

report consultation:  

 [Preservation of cultural paper-based 

materials] 

 

stakeholder consultation suggests the 

unavailability of alternatives and indicate 

new approaches would need extensive 

testing [weak evidence base]. 

 

 

 

Ban with a transition period of 18 months 

and a 12-year derogation: 

Additional time would permit more 

opportunity to research and introduce 

cost-effective alternatives whilst limiting 

loss of producer and consumer surplus 

and welfare losses from an increased risk 

of damage to cultural assets. 

Insulating gas in 

electrical 

equipment 

Given the sufficiently strong evidence that 

technically and economically feasible 

alternatives are not available at EiF, a 

derogation is proposed for: 

 Insulating gases in high-voltage 

switchgear (above 145 kV) 

Ban with a transition period of 18 months 

and a 5-year derogation, because the 

information provided in the 2nd 

stakeholder consultation suggests that by 

2026 high-voltage electricity products up 

to 420 kV may start to be replaced with 

non-PFAS alternatives. However, it is 

expected that time beyond 2026 will be 

needed before a full transition to clean air 

technology for high voltage applications is 

applicable [sufficiently strong evidence]. 

 

Ban with a transition period of 18 months 

and a 5-year derogation: 

The additional time provides manufactures 

and downstream uses the opportunity to 

substitute instead of ceasing operation 

thereby limiting producer surplus losses, 

employment impacts and impacts on 

customers  

 

Ban with a transition period of 18 months 

and a 12-year derogation:  

Lower costs compared to 5-year 

derogation 

Medical devices (Annex E.2.9.) 

Implantable 

medical devices 

(not including 

meshes, wound 

treatments products, 

and tubes and 

catheters) 

Given the sufficiently strong evidence that 

technically and economically feasible 

alternatives are not available at EiF, a 

derogation is proposed for: 

 Implantable medical devices (not 

including meshes, wound treatment 

products, and tubes and catheters) 

 

Ban with a transition period of 18 months 

and a 12-year derogation, because 

identification, development and 

certification of alternatives would take 

more than five years to complete 

[sufficiently strong evidence]. Continued 

R&D increases the chance that 

alternatives for the relevant applications 

will be identified.  

 

Ban with a transition period of 18 months 

and a 5-year derogation: 

Same as under RO1. 

 

Ban with a transition period of 18 months 

and a 12-year derogation: 

If feasible alternatives are identified, 

developed and approved, the public health 

concerns (and their related socio-

economic costs) due to reduced 
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Use sector  

(with sub-uses) 

Proposed derogation or derogation 

for reconsideration 

Duration of derogation period, 

including substantiation 

Cost impact of 5 and 12 year 

derogation periods 

functionality of the devices would be 

avoided. 

Hernia meshes Given the weak evidence that technically 

and economically feasible alternatives are 

not available at EiF, the following potential 

derogation is marked for 

reconsideration after the Annex XV 

report consultation: 

 [Hernia meshes] 

 

Ban with a transition period of 18 months 

and a 12-year derogation, because 

identification, development and 

certification of alternatives would take 

more than five years to complete [weak 

evidence base]. Continued R&D increases 

the chance that alternatives for the 

relevant applications will be identified.  

 

Ban with a transition period of 18 months 

and a 5-year derogation: 

Same as under RO1. 

 

Ban with a transition period of 18 months 

and a 12-year derogation: 

If feasible alternatives are currently not 

available, but become available during the 

derogation period, then the public health 

concerns (and their related socio-

economic costs) due to reduced 

functionality of the devices would be 

avoided.   

Wound treatment 

products 

Given the weak evidence that technically 

and economically feasible alternatives are 

not available at EiF, the following potential 

derogation is marked for 

reconsideration after the Annex XV 

report consultation: 

 [Wound treatment products] 

Ban with a transition period of 18 months 

and a 12-year derogation, because 

identification, development and 

certification of alternatives would take 

more than five years to complete [weak 

evidence base]. 

Continued R&D increases the chance that 

alternatives for the relevant applications 

will be identified. 

Ban with a transition period of 18 months 

and a 5-year derogation: 

Same as under RO1, i.e. uncertain costs. 

 

Ban with a transition period of 18 months 

and a 12-year derogation: 

If feasible alternatives are identified, 

developed and approved, the eventual 

socio-economic costs due to reduced 

functionality of the devices would be 

avoided.  

Tubes and 

catheters 

Given the sufficiently strong evidence that 

technically and economically feasible 

alternatives are not available at EiF, a 

derogation is proposed for: 

 Tubes and catheters 

 

Ban with a transition period of 18 months 

and a 12-year derogation, because 

identification, development and 

certification of alternatives would take 

more than five years to complete 

[sufficiently strong evidence base].   

Ban with a transition period of 18 months 

and a 5-year derogation: 

Same as under RO1. 

 

Ban with a transition period of 18 months 

and a 12-year derogation: 

If feasible alternatives are identified, 

developed and approved, the public health 
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Use sector  

(with sub-uses) 

Proposed derogation or derogation 

for reconsideration 

Duration of derogation period, 

including substantiation 

Cost impact of 5 and 12 year 

derogation periods 

Continued R&D increases the chance that 

alternatives for the relevant applications 

will be identified. 

 

 

concerns (and their related socio-

economic costs) due to reduced 

functionality of the devices would be 

avoided.  

Coatings of Metered 

Dose Inhalers 

(MDIs) 

Given the sufficiently strong evidence that 

technically and economically feasible 

alternatives are not available at EiF, a 

derogation is proposed for: 

 Coatings of Metered Dose Inhalers 

(MDIs) 

Ban with a transition period of 18 months 

and a 12-year derogation, because 

identification, development and 

certification of alternatives would take 

more than five years to complete 

[sufficiently strong evidence base].   

Continued R&D increases the chance that 

alternatives for the relevant applications 

will be identified. 

 

Ban with a transition period of 18 months 

and a 5-year derogation: 

Same as under RO1. 

 

Ban with a transition period of 18 months 

and a 12-year derogation: 

If feasible alternatives are identified, 

developed and approved, the public health 

concerns (and their related socio-

economic costs) due to reduced 

functionality of the devices would be 

avoided.   

Other coating 

applications 

Given the weak evidence that technically 

and economically feasible alternatives are 

not available at EiF, the following potential 

derogation is marked for 

reconsideration after the Annex XV 

report consultation: 

 [Coating applications for medical 

devices other than Metered Dose 

Inhalers (MDIs)] 

Ban with a transition period of 18 months 

and a 12-year derogation, because 

identification, development and 

certification of alternatives would take 

more than five years to complete [weak 

evidence base]. Continued R&D increases 

the chance that alternatives for the 

relevant applications will be identified. 

Ban with a transition period of 18 months 

and a 5-year derogation: 

Same as under RO1, i.e. uncertain costs. 

 

Ban with a transition period of 18 months 

and a 12-year derogation: 

If feasible alternatives are identified, 

developed and approved, the eventual 

socio-economic costs due to reduced 

functionality of the devices would be 

avoided. 

Cleaning and heat 

transfer: 

engineered fluids 

Given the weak evidence that technically 

and economically feasible alternatives are 

not available at EiF, the following potential 

derogation is marked for 

reconsideration after the Annex XV 

report consultation: 

Ban with a transition period of 18 months 

and a 12-year derogation, because 

identification, development and 

certification of alternatives would take 

more than five years to complete [weak 

evidence base]. 

Ban with a transition period of 18 months 

and a 5-year derogation: 

Same as under RO1, i.e. uncertain costs. 

 

Ban with a transition period of 18 months 

and a 12-year derogation: 
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Use sector  

(with sub-uses) 

Proposed derogation or derogation 

for reconsideration 

Duration of derogation period, 

including substantiation 

Cost impact of 5 and 12 year 

derogation periods 

 [Cleaning and heat transfer: engineered 

fluids for medical devices] 

Continued R&D increases the chance that 

alternatives for the relevant applications 

will be identified. 

 

If feasible alternatives are identified, 

developed and approved, the eventual 

socio-economic costs due to reduced 

functionality of the devices would be 

avoided.   

Sterilization gases Given the weak evidence pointing to the 

existence of technically and economically 

feasible alternatives at EiF, no derogation 

is proposed. 

Not applicable 

 

 

Same as under RO1. 

Diagnostic 

laboratory testing 

Given the sufficiently strong evidence that 

technically and economically feasible 

alternatives are not available at EiF, a 

derogation is proposed for: 

 Diagnostic laboratory testing 

 

Ban with a transition period of 18 months 

and a 12-year derogation, because 

identification, development and 

certification of alternatives would take 

more than five years to complete 

[sufficiently strong evidence base].   

Continued R&D increases the chance that 

alternatives for the relevant applications 

will be identified. 

Ban with a transition period of 18 months 

and a 5-year derogation: 

Same as under RO1. 

 

Ban with a transition period of 18 months 

and a 12-year derogation: 

If feasible alternatives are identified, 

developed and approved, the public health 

concerns (and their related socio-

economic costs) due to reduced 

functionality of the devices would be 

avoided. 

Rigid gas 

permeable (RGP) 

contact lenses and 

ophthalmic lenses 

Given the weak evidence that technically 

and economically feasible alternatives are 

not available at EiF, the following potential 

derogation is marked for 

reconsideration after the Annex XV 

report consultation: 

 [Rigid gas permeable (RGP) contact 

lenses and ophthalmic lenses] 

Ban with a transition period of 18 months 

and a 12-year derogation, because 

identification, development and 

certification of alternatives would take 

more than five years to complete [weak 

evidence base]. 

Continued R&D increases the chance that 

alternatives for the relevant applications 

will be identified. 

Ban with a transition period of 18 months 

and a 5-year derogation: 

Same as under RO1, i.e. uncertain costs. 

 

Ban with a transition period of 18 months 

and a 12-year derogation: 

If feasible alternatives are identified, 

developed and approved, the eventual 

socio-economic costs due to reduced 

functionality of the devices would be 

avoided.   
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Use sector  

(with sub-uses) 

Proposed derogation or derogation 

for reconsideration 

Duration of derogation period, 

including substantiation 

Cost impact of 5 and 12 year 

derogation periods 

Propellants in 

Metered Dose 

Inhalers (MDIs) 

Given the sufficiently strong evidence 

pointing to the existence of technically 

and economically feasible alternatives at 

EiF, no derogation is proposed. 

Not applicable Same as under RO1. 

Membranes used 

for venting of 

medical devices   

Given the weak evidence that technically 

and economically feasible alternatives are 

not available at EiF, the following potential 

derogation is marked for 

reconsideration after the Annex XV 

report consultation: 

 [Membranes used for venting of medical 

devices]   

Ban with a transition period of 18 months 

and a 12-year derogation, because 

identification, development and 

certification of alternatives would take 

more than five years to complete [weak 

evidence base]. 

Continued R&D increases the chance that 

alternatives for the relevant applications 

will be identified. 

 

Ban with a transition period of 18 months 

and a 5-year derogation: 

Same as under RO1, i.e. uncertain costs. 

 

Ban with a transition period of 18 months 

and a 12-year derogation: 

If feasible alternatives are identified, 

developed and approved, the eventual 

socio-economic costs due to reduced 

functionality of the devices would be 

avoided.  

Packaging of 

medical devices 

Given the weak evidence that technically 

and economically feasible alternatives are 

not available at EiF, the following potential 

derogations are marked for 

reconsideration after the Annex XV 

report consultation: 

 [PCTFE-based packaging for medicinal 

preparations, medical devices and 

molecular diagnostics]  

 [PTFE in ophthalmic solutions 

packaging]  

 [Packaging of terminally sterilised 

medical devices] 

Ban with a transition period of 18 months 

and a 12-year derogation, because 

identification, development and 

certification of alternatives would take 

more than five years to complete [weak 

evidence base]. 

Continued R&D increases the chance that 

alternatives for the relevant applications 

will be identified. 

Ban with a transition period of 18 months 

and a 5-year derogation: 

Same as under RO1. 

 

Ban with a transition period of 18 months 

and a 12-year derogation: 

If feasible alternatives are identified, 

developed and approved, the eventual 

socio-economic costs due to reduced 

functionality of the packaged devices 

would be avoided. 

Transport (Annex E.2.10.) 

Use of PFASs in 

applications 

affecting the proper 

functioning related 

to the safety of 

Given the sufficiently strong evidence that 

alternatives for the full range of 

applications are not available at EiF, but at 

the same time recognizing the broad use 

scope and the weak evidence base to 

Ban with a transition period of 18 months 

and a 12-year derogation, because of the 

diversity of applications of PFASs in the 

transport sector and design cycles 

operating over longer periods than offered 

Ban with a transition period of 18 months 

and a 5-year derogation: 

Same as under RO1 
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Use sector  

(with sub-uses) 

Proposed derogation or derogation 

for reconsideration 

Duration of derogation period, 

including substantiation 

Cost impact of 5 and 12 year 

derogation periods 

vehicles, and 

affecting the safety 

of operators, 

passengers or 

goods, to the 

extent not 

addressed under 

other parts of this 

proposed 

restriction 

(e.g. under 

lubricants, 

electronic 

equipment and 

TULAC) 

 

 

 

 

 

 

narrow down the scope for a derogation, 

the following potential derogation is 

marked for reconsideration after the 

Annex XV report consultation: 

 [Applications affecting the proper 

functioning related to the safety of 

vehicles, and affecting the safety of 

operators, passengers or goods] 

 

by a 5 year derogation. Substitution 

requires further research on existing non-

PFAS polymers and possible development 

of new ones, combined with testing of 

equipment to ensure compatibility or 

design modifications [sufficiently strong 

evidence base]. 

Ban with a transition period of 18 months 

and a 12-year derogation: 

Extent of impacts on producers is not 

estimated and will be dependent on the 

extent to which drop-in alternatives can 

be identified without the need for redesign 

of equipment. A long derogation period 

provides opportunity to mitigate costs by 

enabling redesign to be factored into 

product development cycles [weak 

evidence]. 

Given vehicle safety standards and an 

additional 12 years for development, it is 

anticipated that safety will not be 

compromised. Vehicle reliability may 

however be impacted leading to some 

consumer surplus loss [weak evidence]. 

There is no information on the extent to 

which different parts of the sector are able 

to pass on added cost to consumers. 

Hydraulic fluids 

 

Given sufficiently strong evidence that 

alternatives are not available at EiF, a 

derogation is proposed for: 

 Additives to hydraulic fluids for anti-

erosion/anti-corrosion in hydraulic 

systems (incl. control valves) in aircraft 

and aerospace industry 

 

 

Ban with a transition period of 18 months 

and a 12-year derogation, because of a 

stakeholder estimated transitioning time 

of at least 10 years once an alternative 

has been identified [sufficiently strong 

evidence base]. 

 

Ban with a transition period of 18 months 

and a 5-year derogation: 

Same as under RO1. 

 

Ban with a transition period of 18 months 

and a 12-year derogation:  

Reduced producer surplus loss compared 

to RO1 particularly given the need for 

recertification of components using 

alternative substances in their hydraulic 

fluid.  
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Use sector  

(with sub-uses) 

Proposed derogation or derogation 

for reconsideration 

Duration of derogation period, 

including substantiation 

Cost impact of 5 and 12 year 

derogation periods 

Mobile Air 

Conditioning (MAC) 

 

 

 

Given the sufficiently strong evidence 

pointing to a low substitution potential at 

EiF, a derogation is proposed for:  

 Refrigerants in mobile air conditioning 

(MAC)-systems in combustion engine 

vehicles with mechanical compressors  

Ban with a transition period of 18 months 

and a 5-year derogation because of the 

time needed to (re)design MAC-systems. 

The derogation is designed to be long 

enough for manufacturers to undertake 

the necessary R&D, etc. to bring the 

alternatives to the mass market. The 5 

year derogation is considered long enough 

to avoid significant producer and 

consumer losses [sufficiently strong 

evidence]. 

Ban with a transition period of 18 months 

and a 5-year derogation: 

Low producer surplus losses through the 

development of alternative systems as 

drop-in alternatives are not available. 

Low consumer losses, depending on the 

extent to which manufacturers are able to 

pass costs onto consumers.  

Cost effectiveness for passenger cars 

estimated at €100 to 500/kg PFAS, 

depending on leakage rates, fate of the 

fluorinated gas at end of life and the 

alternative selected. 

 

Ban with a transition period of 18 months 

and a 12-year derogation:  

Lower costs compared to 5-years 

derogation. 

Transport 

refrigeration 

Given the sufficiently strong evidence 

pointing to a low substitution potential at 

EiF, a derogation is proposed for: 

 Refrigeratants in transport refrigeration 

other than in marine applications 

Ban with a transition period of 18 months 

and a 5-year derogation, because 

significant modification of vehicle/trailer 

design as well as new refrigeration 

systems are needed for refrigeration in 

these transport vehicles. 

Ban with a transition period of 18 months 

and a 5-year derogation: 

In some areas, principally parts of the 

shipping sector, alternatives are already 

well-established and the proposed 

restriction may have only limited cost 

impact. In others, particularly road 

transport, there is further work to do to 

develop new refrigeration systems taking 

account of the specific characteristics of 

the vehicle fleet. 

 

Ban with a transition period of 18 months 

and a 12-year derogation:  

Lower costs compared to 5-years 

derogation.  
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Use sector  

(with sub-uses) 

Proposed derogation or derogation 

for reconsideration 

Duration of derogation period, 

including substantiation 

Cost impact of 5 and 12 year 

derogation periods 

MAC- and 

refrigeration in 

military 

applications  

Given the sufficiently strong evidence 

pointing to a low substitution potential at 

EiF, and the weak evidence for the need of 

an extended transition period for military 

applications, the following potential 

derogation is marked for 

reconsideration after the Annex XV 

report consultation: 

 [Use as refrigerants and for mobile air 

conditioning (MAC) in vehicles in 

military applications] 

 

Ban with a transition period of 18 months 

and a 12-year derogation, because 

current alternative MAC- and refrigeration 

systems could pose additional hazards 

under military service conditions and 

therefore need more time to identify 

further alternatives. 

 

Ban with a transition period of 18 months 

and a 5-year derogation: 

Same as under RO1. 

 

Ban with a transition period of 18 months 

and a 12-year derogation:  

Added time for the derogation provides 

manufacturers with more opportunity to 

screen alternative systems to ensure that 

they can be optimised to the demanding 

military environment. This is likely to be 

more cost-efficient for the manufacturers 

and reduce risks of job losses. It is also 

likely to facilitate a safer on-vehicle 

environment for service personnel with 

associated welfare benefits. It is 

envisaged that price pressures would 

mean that this derogation is only used 

where safety considerations for service 

personnel are a significant issue: for non-

critical applications it is likely that goods 

supplied as standard to the civilian market 

would be cheaper. 

Electronics and semiconductor (Annex E.2.11.) 

Electronics Given the evidence pointing to the 

existence of technically and economically 

feasible alternatives at EiF for heat 

transfer fluid for immersion cooling and 

liquid crystal displays, in combination with 

the inconclusive evidence pointing to the 

non-existence of technically and 

economically feasible alternatives at EiF in 

all other uses, no derogation is proposed. 

Not applicable Same as under RO1 
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Use sector  

(with sub-uses) 

Proposed derogation or derogation 

for reconsideration 

Duration of derogation period, 

including substantiation 

Cost impact of 5 and 12 year 

derogation periods 

Semiconductors Given the weak evidence pointing to the 

non-existence of technically and 

economically feasible alternatives at EiF, 

the following potential derogation is 

marked for reconsideration after the 

Annex XV report consultation: 

 [The semiconductor manufacturing 

process] 

 

Ban with a transition period of 18 months 

and a 12-year derogation, because the 

information provided suggests 

considerable transition times (3-10+ 

years) when alternatives become 

available.  

Ban with a transition period of 18 months 

and a 5-year derogation: 

Same as under RO1. 

 

Ban with a transition period of 18 months 

and a 12-year derogation:  

Added time for the derogation provides 

manufacturers with more opportunity to 

identify and develop cost-effective 

alternatives whilst limiting loss of 

producer and consumer surplus and 

welfare losses.  

Energy sector (Annex E.2.12.) 

Sector as a whole Given the sufficiently strong evidence 

pointing to a low substitution potential at 

EiF, a derogation is proposed for: 

 Proton-exchange membrane (PEM) fuel 

cells   

 

Ban with a transition period of 18 months 

and a 5-year transition period, because of 

available evidence pointing to problems in 

relation to the availability of validated 

alternatives (for membranes) in sufficient 

quantities and significant time 

requirements for the commercialization of 

reinforcement materials, for which at least 

5-10 years are deemed to be required 

from 2022. 

Ban with a transition period of 18 months 

and a 5-year derogation: 

The additional time provides 

manufacturers of PEM fuel cells the 

opportunity to substitute instead of closing 

business, thereby limiting producer 

surplus losses, employment impacts and 

impacts on customers resulting from the 

unavailability of PEM fuel cells.  

 

Ban with a transition period of 18 months 

and a 12-year derogation:  

Lower costs compared to 5-year 

derogation. 

Construction products (Annex E.2.13.) 

Architectural 

coatings and paints 

Given the sufficiently strong evidence 

pointing to the existence of technically 

and economically feasible alternatives at 

EiF, no derogation is proposed. 

Not applicable Same as under RO1 

Wind turbine blade 

coating 

Given the sufficiently strong evidence 

pointing to the existence of technically 

Not applicable Same as under RO1 
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Use sector  

(with sub-uses) 

Proposed derogation or derogation 

for reconsideration 

Duration of derogation period, 

including substantiation 

Cost impact of 5 and 12 year 

derogation periods 

and economically feasible alternatives at 

EiF, no derogation is proposed.  

Coil coating Given sufficiently strong evidence pointing 

to the existence of alternatives at EiF for 

fluoropolymer binders in coil coating and 

weak evidence indicating that available 

alternative formulations might contain 

micro-powder PTFE as additive, no 

derogation is proposed.   

Not applicable Same as under RO1 

Architectural 

membranes 

(composite 

membranes with 

top coating) 

Given sufficiently strong evidence pointing 

to the existence of alternatives at EiF, no 

derogation is proposed.  

Not applicable Same as under RO1 

Architectural 

membranes (pure 

fluoropolymers) 

Given sufficiently strong evidence pointing 

to the existence of alternatives at EiF, no 

derogation is proposed. 

Not applicable Same as under RO1 

ETFE film/foil for 

greenhouses 

Given the sufficiently strong evidence 

pointing to the existence of technically 

and economically feasible alternatives at 

EiF, no derogation is proposed.  

Not applicable Same as under RO1 

Windows frames 

(laminated with 

fluoropolymers) 

Given the sufficiently strong evidence 

pointing to the existence of technically 

and economically feasible alternatives at 

EIF, no derogation is proposed.  

Not applicable Same as under RO1 

Bridge and building 

bearings 

Given weak evidence pointing to the 

existence of alternatives at EiF, no 

derogation is proposed. 

Not applicable  Same as under RO1 

PTFE thread sealing 

tape 

Given weak evidence pointing to the 

existence of alternatives for PTFE thread 

sealing tape at EiF, especially in relation 

to permanent seals, no derogation is 

proposed. 

Not applicable Same as under RO1 
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Use sector  

(with sub-uses) 

Proposed derogation or derogation 

for reconsideration 

Duration of derogation period, 

including substantiation 

Cost impact of 5 and 12 year 

derogation periods 

Polymeric PFASs 

used as processing 

aids for production 

of non-PFAS 

polymers/plastics 

Given sufficiently strong evidence pointing 

to the availability of alternative processing 

aids at EiF, no derogation is proposed.  

Not applicable 

 

 

Same as under RO1 

Side-chain 

fluorinated 

polymers used for 

surface protection/ 

sealants 

Given the sufficiently strong evidence 

pointing to the existence of technically 

and economically feasible alternatives at 

EiF, no derogation is proposed.  

Not applicable Same as under RO1 

Fluorosurfactants 

as wetting/ 

levelling agents in 

e.g. coating, paints 

and adhesives 

Given the sufficiently strong evidence 

pointing to the existence of technically 

and economically feasible alternatives at 

EiF, no derogation is proposed.  

Not applicable Same as under RO1 

Non-polymeric 

PFASs as 

processing aids 

Given the sufficiently strong evidence 

pointing to the existence of technically 

and economically feasible alternatives at 

EiF to replace the final products 

(architectural membrane-like product) 

manufactured with a non-polymeric PFAS 

processing aid, and the inconclusive 

evidence on the non-existence of 

alternatives for replacing non-polymeric 

PFAS processing aids for production of 

acrylic foam tape, no derogation is 

proposed  

Not applicable Same as under RO1 

Window film 

manufacturing  

Given inconclusive evidence (conflicting 

stakeholder information) on whether 

technically and economically feasible 

alternatives exist at EiF, no derogation is 

proposed.  

Not applicable Same as under RO1 

Lubricants (Annex E.2.14.) 
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Use sector  

(with sub-uses) 

Proposed derogation or derogation 

for reconsideration 

Duration of derogation period, 

including substantiation 

Cost impact of 5 and 12 year 

derogation periods 

Sector as a whole Given the sufficiently strong evidence 

pointing to the non-existence of 

technically and economically feasible 

alternatives at EiF, a derogation is 

proposed for: 

 Lubricants where the use takes place 

under harsh conditions or use is for safe 

functioning and safety of equipment 

 

Ban with a transition period of 18 months 

and a 12-year derogation, because 

extended time will enable further research 

and development to identify alternatives. 

Ban with a transition period of 18 months 

and a 5-year derogation:  

Same as under RO1 

 

Ban with a transition period of 18 months 

and a 12-year derogation: 

The losses of functionality identified under 

RO1 are likely to be avoided, while costs 

related to reformulation and development 

will be spread out over a longer period of 

time.  

Petroleum and mining (Annex E.2.15.) 

Non-polymeric 

PFAS applications 

(tracers and anti-

foaming agents) 

Given the sufficiently strong evidence 

pointing to the existence of technically 

and economically feasible alternatives at 

EiF, no derogation is proposed. 

Not applicable Same as under RO1. 

 

Fluoropolymer 

applications 

In light of the sufficiently strong evidence 

pointing to the non-existence of 

technically and economically feasible 

alternatives at EiF, a derogation is 

proposed for: 

 Fluoropolymer applications  

Ban with a transition period of 18 months 

and a 12-year derogation, because 

manufacturers and suppliers have 

indicated that it could take a relatively 

long time (several years to several 

decades) to transition towards using 

alternatives that can achieve the same 

level of performance. Furthermore, given 

the relatively large (up to hundreds or 

thousands) number of individual products 

supplied in this sector, all with different 

specific formulations, this would be a 

complex undertaking needing sufficient 

time [sufficiently strong evidence base].   

Continued R&D increases the chance that 

alternatives for the relevant applications 

will be identified. 

Ban with a transition period of 18 months 

and a 5-year derogation:  

Same as under RO1. 

 

Ban with a transition period of 18 months 

and a 12-year derogation:  

If technically and economically feasible 

alternatives are identified:  

 The costs related to loss of 

functionality would be avoided.  

 The costs related to product 

reformulation and quality assurance 

would (at least partly) remain but 

would be postponed or spread out 

over a longer period of time. 
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2.4.1.2. Economic impacts on public actors: Enforcement and certification costs 

Enforcement costs 

In addition to economic impacts on manufacturers of PFAS-containing articles and on 

customers, a restriction on PFASs will also lead to costs for public authorities. Enforcement 

authorities will incur costs for enforcing the restriction, which includes administrative and 

analytical or testing costs. Administrative costs thereby consist of incremental costs for staff 

salaries, materials, equipment and overhead costs, while analytical costs consist of the cost 

for developing testing methods and conducting tests for various products to determine 

whether they meet the requirements of the restriction. 

As noted in other Annex XV dossiers, e.g. the Annex XV dossier on intentionally added 

microplastics (ECHA, 2019a), the incremental administrative costs for restrictions are 

estimated by ECHA to equal approximately €55 000 per year based on a fixed budget 

approach assuming that enforcement authorities have a limited budget for enforcement, 

which they allocate to enforcing restrictions on the basis of the expected risk of non-

compliance. The Dossier Submitters recognize the limitations of this approach. In the absence 

of other estimates, it is however assumed – in line with the approach employed in the 

Annex XV dossier on intentionally added microplastics (ECHA, 2019a) which also covers 

multiple sectors – that enforcement authorities would incur administrative enforcement costs 

of €55 000 per year for each of the sectors for which a restriction is proposed. 

As for the Annex XV dossier on intentionally added microplastics, the approach of assuming 

a cost of €55 000 for each sector (instead of the restriction as a whole) has been taken to 

reflect the broad scope of the restriction which impacts diverse uses in several different 

sectors which may require diverse enforcement expertise. As highlighted in ECHA (2019a), 

this approach might result in an overestimation of costs to public actors as the administrative 

cost estimate of €55 000 refers to one restriction entry and has not been differentiated on 

the basis of a narrow or broad scope and the level of complexity of a restriction. A further 

potential source of overestimation is – as noted in ECHA (2019a) – that enforcement costs 

are assumed to be incurred annually from the EiF date until the end of the assessment period. 

This is seen as a source of overestimation as non-compliance, and therefore, enforcement 

efforts (and related costs) to ensure compliance decline with time as supply chains become 

familiar with the restriction requirements. As a result, enforcement costs are deemed to be 

highest immediately after EiF and to approach zero towards the end of the assessment period. 

For several uses considered in this dossier, enforcement activities for already existing 

legislations, e.g. the restriction on PFOA, its salts and PFOA-related substances, are 

furthermore deemed to overlap with enforcement of a restriction of PFASs. Due to these 

possible synergies, enforcement costs for several uses might be overestimated. Overall, 

enforcement costs are however deemed negligible in comparison to other costs resulting from 

the restriction. 

In addition to administrative costs, analytical costs will be incurred for developing testing 

methods and conducting tests for various products. These costs could however not be 

estimated. 

Certification 

In addition to enforcement costs, a restriction of PFASs is expected to lead to administrative 

costs for public authorities in relation to the certification of products based on alternatives. 
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For several uses, companies will incur costs in relation to re-certification and re-approval of 

their products. Such costs are deemed to be relevant for the companies and considered in 

the corresponding sections of the dossier. Some of those re-certification/re-approval 

processes are related to regulatory requirements and will thus also result in additional 

administration costs for national authorities. 

Regulatory requirements range from internal documentation to complete re-approval. As 

such, additional costs for public authorities are anticipated. Due to several uncertainties, 

e.g. about the requirements, existence of fees and charges to cover additional public costs 

and number of companies that will apply for certification of re-developed products, the total 

costs to public authorities incurred in relation to a restriction of PFASs could not be estimated. 

In addition, and in line with the fixed budget approach for enforcement costs, annual costs to 

public authorities are deemed to be bound to fixed budgets with limited room for extending 

processing capacities (at least in the short term) due to budgetary constraints and challenges 

with extending available staff capacity by hiring workers with the relevant expertise. As such, 

administrative costs to public authorities are deemed to be negligible in comparison to other 

costs resulting from the restriction. 

2.4.2. Human health impacts 

The impact of continued use of, and increased human exposure to, PFASs on human health 

that can be prevented through the proposed restriction options cannot be quantified because 

of limited, or missing, data to assess (i) the hazard of many of the individual PFAS substances; 

(ii) the associated thresholds below which exposure is not expected to lead to adverse health 

effects, if such limits exist, (iii) the combined effects of co-occurring PFASs, and (iv) the 

prediction of future human exposure levels. However, for a large part of PFAAs sufficient 

information is available to suggest that negative health impacts (see Table 10) in the general 

population already occur in highly exposed communities or will occur at some point in the 

future due to increasing pollution stocks in the environment.  

Table 10. Current health impacts in the general population due to exposure to the most 
analysed PFASs (see Annex B.5.3.).  

Health impact 

category 

Type of health effects   

Immune outcomes Reduced vaccine responses in children 

Increased propensity of lower respiratory tract infections 

Increased risk of atopic dermatitis  

Asthma- and allergy-related outcomes (hypersensitivity) 

Liver toxicity and 

metabolic disruption 

Increased serum alanine transferase (ALT) which is a marker of liver 

toxicity and fatty liver diseases 

Increased total and LDL-cholesterol 

Increased risk of cardiovascular diseases 

Reproduction and 

development 

Reduced birth weight 

Effects on male and female fertility  

Effects on sex hormones and related outcomes 

Preterm delivery 

Miscarriage and preeclampsia 

Carcinogenicity  Increased risk of renal cell carcinoma and kidney cancer 

Thyroid functioning Thyroid disease or changes in thyroid hormones 

Table legend 

 Evidence of an association between exposure and health effect, strengthened by new studies. 

 Limited evidence of an association between exposure and health effect, supported by new studies.  

 Suggestive evidence of an association between exposure and health effect, inconclusive new studies. 
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PFASs released during production or during the product life stage remain in the environment 

and will remain a source of exposure for generations to come. For some PFASs, specifically 

those already phased out or restricted under REACH in the EU, combined exposure already 

exceeds existing limit values for highly exposed communities in the population 

(section 1.1.4.9; (Bil et al., 2023; Olsen et al., 2007; Richterová et al., 2023; Schillemans et 

al., 2023)). Any additional exposure to other PFASs, that are to date less well investigated 

but for which comparable effects have already been demonstrated or can be expected because 

of structural similarities, will contribute to the magnitude of negative human health impacts 

in the future. Therefore, exposure to PFASs needs to be minimised.  

As emission prevention techniques are missing or too expensive, emissions of PFASs from 

industrial and consumer uses to the environment cannot be avoided completely. Once in the 

environment it is very costly and impractical or even impossible to remove PFASs through 

remediation. The combination of these factors creates a risk of long-term, and potentially 

irreversible health damage at the global scale, which can to some extent be limited by the 

proposed restriction. In addition to the aforementioned physical health effects, the proximity 

to environmental contamination hotspots may affect residents’ psychosocial health as affected 

communities may face a spectrum of negative mental and physical effects related to 

uncertainty around long-term health outcomes (Prior et al., 2019). 

In summary, the expected impact of the proposed restriction options are the avoided negative 

human health effects associated with the continued use of PFASs. The magnitude of the 

impact of continued use of PFASs on human health cannot be quantified but current combined 

exposure to some regulated PFASs already exceeds existing limit values. Therefore, due to 

structural similarities and a similar hazard profile, (co-)exposure to other, non-regulated, 

PFASs should be minimized. This implies that restriction option RO1, that reduces the increase 

of the environmental pollution burden of PFASs the most, compared to the baseline scenario, 

will result in the highest benefit to society in terms of avoided long-term human health 

impacts resulting from exposure to PFASs.  

2.4.3. Environmental impacts  

2.4.3.1. Approach to environmental impact assessment 

Emissions to the environment are estimated at use sector level. For some use sectors, 

industry specific information on emissions and appropriate emission factors was available and 

could be used. For the other use sectors, industry specific information was lacking. Therefore, 

the Dossier Submitters applied default parameters for environmental release rates according 

to the Guidance on information requirements and Chemical Safety Assessment, Chapter R.16. 

The environmental release category (ERC) factors describe the broad conditions of use from 

the environmental perspective, considering also default assumptions about the service-life of 

uses or applications.  

Emissions were assessed for the environment as a whole (one-compartment model), based 

on the aggregation of emissions across individual compartments (air, water, soil). This 

approach was chosen for different reasons.  

 First, considering the complexity of the dossier (in particular the large number of use 

sectors), the one-compartment model ensures a sufficiently harmonized and 

consistent approach to environmental impact assessment, while still exploiting all 

available information on emissions and releases.  
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 Second, the high persistence of PFASs is considered the core concern underlying this 

restriction proposal. As a result of persistence, a continued use of PFASs will inevitably 

cause environmental exposure to increase further over time, irrespective to which 

environmental compartment emissions will be released.  

 Third, since the one-compartment model is based on assessments of releases to 

individual compartments, a disaggregation of emission estimates remains possible for 

the different use sectors should this seem useful.  

Note that, where adding up the separate ERC factors to water, soil, and air would exceed 

100%, an overall emission factor to the environment of 100% was assumed to ensure that 

over-estimation errors of emissions are minimized.  

Environmental impacts under a particular RO are the expected total emissions avoided in 

comparison to the baseline scenario, assuming a time path of 30 and 45 years. Sections 

2.4.3.2 and 2.4.3.3 show results for the baseline and the defined restriction options, and for 

a time path of 30 years. Information about total emissions based on a 30- or 45 year time 

path is provided in Annex E. The time path of emissions considers available information about 

growth rates in different sectors. The start year for the assessment is 2020 (first year of data 

documentation of emissions at sector-level). Assuming the restriction to enter into force in 

2025 at the earliest, environmental impacts were calculated from 2025 onwards, and 

considering a transition period of 18 months for all sectors. Furthermore, in line with earlier 

restriction proposals addressing PBT and vPvB chemicals, the Dossier Submitters assumed a 

discount rate of 0% for emissions.  

In addition to the baseline, environmental impacts are determined for two restriction options. 

First, under RO1 the impact of a full ban, entering into force after a transition period of 18 

months, is analysed. Under RO1 no derogations are considered. Second, under RO2 

environmental impacts of a ban in combination with defined, use-specific derogations are 

analysed. The variants considered under RO2 are (i) a derogation of a duration of five years 

and (ii) a 12-year derogation, both taking effect after the end of the transition period. While 

environmental impacts of RO1 can be assessed quantitatively, impacts under RO2 are mainly 

discussed qualitatively. The reason is that in most cases quantitative emission data for use-

specific derogations were not available. Still, for most sectors and the corresponding use-

specific derogations there is information which PFASs (PFAAs and PFAA precursors, fluorinated 

gases, fluoropolymers and PFPEs) are used in a certain application and which, assuming a 

derogation of this application, would cause additional emissions. Therefore, the level of 

expected additional emissions compared to a worst-case scenario, i.e. a derogation of an 

entire PFAS group which may result from a derogation, was evaluated by the Dossier 

Submitters. This worst-case scenario does not represent a restriction scenario but is used as 

a reference case to better anchor the evaluation of environmental impacts for RO2. 

For several sectors, yearly tonnage and emission estimates vary within a considerably broad 

range, indicating that there is high uncertainty (see also Annex F). For the assessment of 

environmental impacts under the baseline and under the sector-specific ROs mean emission 

estimates where used. For sectors for which information about high and low tonnage 

estimates was lacking, available values were used as mean estimates. 

2.4.3.2. Baseline environmental impacts 

Table 11 below summarizes the expected total emissions resulting from a continued use of 

PFASs, and for an assumed time path of 30 years. Emission estimates capture assumptions 
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about sector-specific growth rates as discussed in Annex E. Estimates are shown for different 

use sectors, and for the EU as a whole (being the aggregate of all sectors). 

Table 11. Total PFAS use and environmental emissions (mean values) under the baseline 
scenario for different PFAS use sectors (30 years), and fraction of emissions in relation to 
PFAS use. 

PFAS use sector PFAS use  

[t] 

Emissions 

[t] 

Fraction of 

emissions 

compared to PFAS 

use [%] 

TULAC 5 472 040 1 431 511 26 

Food contact materials and 

packaging 
1 495 936 43 708 3 

Metal plating and manufacture 

of metal products 
30 675 183 0.5 

Consumer mixtures 55 55 100 

Cosmetics 995 995** 100** 

Ski wax 22 13 59 

Applications of fluorinated 

gases 
25 369 435 1 942 313 8 

Medical devices 3 964 549 512 432 13 

Transport* 3 409 168 

(17 850 960) 

49 824 

(508 839) 

1.5 

(2.9) 

Electronics and semiconductors 1 419 743 293 248 21 

Energy sector 893 520 16 272 1.8 

Construction products 550 564 152 555 28 

Lubricants 102 072 20 698 20 

Petroleum and mining 209 124 77 018 37 

Total use sectors 42 917 898 4 540 825 11 

* To avoid double-counting the values in this row do not include tonnage and emission estimates from 
applications of fluorinated gases. These are counted in the row ‘Applications of fluorinated gases’. For 
the sake of transparency though, the tonnage estimates, expected emissions, and the fraction of 
emissions related to applications of fluorinated gases in the transport sector are given in between 
brackets. 

** As worst case scenario with emissions going 100% to waste water  

In addition to emissions which occur during the use phase, PFASs are emitted during the 

production phase and at the end of the life-cycle, i.e. during the waste phase. Yearly emission 

estimates for PFASs during PFAS production were derived from tonnage estimates provided 

by industry, multiplied with ERC factors (see Annex B for further details). The projections 

underline that the total environmental impacts arising from PFAS use, expressed in terms of 

total emissions in the assumed 30-year period (2025-2055), account for about 4.5 million 

tonnes. It is important to note that this estimate is, for several reasons, likely a large 

underestimation of true emissions. First, for many sectors emission estimates were derived 

from tonnage values and environmental release factors (ERCs). The latter are determined for 

organic substances and likely underestimate the emissions of PBT/vPvB substances like 

PFASs. Second, the existing pollution burden in the environment, i.e. the environmental stock 

resulting from past emissions (stretching over several decades of use of PFASs) could not be 

taken into account due to missing data. Third, there are processes which do not use PFASs 

but emit PFASs, such as, for example, PVC production and aluminium and magnesium 
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production. Emissions from these processes are not included in the assessment. In addition, 

the timeline adopted for the assessment (30 years, starting in 2025) is likely much too short 

to cover long-term emissions arising from products at the end-of-life, and from 

landfilling/waste. 

Figure 7 shows the time paths of expected emissions from PFAS use for a 30 year period 

(2025-2055). Time paths capture assumptions about sector-specific growth rates as 

discussed in Annex E.  

 

Figure 7. Time path of emissions (mean values) of PFAS use in the EEA for different sectors 
(30 years, in tonnes). 

 

2.4.3.3. Environmental impacts of restriction options 

Mean environmental emissions under a full ban (RO1), and the fraction of the expected 

emission reduction compared to the baseline scenario, are summarized in Table 12. 

Table 12. Environmental emissions under RO1 for a 30-year period (2025-2055; mean 
values), and fraction of emission reduction compared to the baseline. 

PFAS use sector Emissions 

[t] 

Reduction of emissions 

compared to the baseline 

[%] 

TULAC 65 871 95 

Food contact materials and 

packaging 

1 563 96 

Metal plating and manufacture 

of metal products 

12 94 

Consumer mixtures 2 96 

Cosmetics 64 94 
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PFAS use sector Emissions 

[t] 

Reduction of emissions 

compared to the baseline 

[%] 

Ski wax 1,2 91 

Applications of fluorinated 

gases 

92 580 95 

Medical devices 14 845 97 

Transport* 14 202 (28 306) 72 (94) 

Electronics and semiconductors 2 496 99 

Energy sector 188 99 

Construction products 6 513 96 

Lubricants 884 96 

Petroleum and mining 4 284 94 

Total use sectors 203 505,2 96 

* To avoid double-counting, and to be consistent with Table 11, the values in this row do not include 

tonnage and emission estimates from applications of fluorinated gases. These are counted in the row 

‘Applications of fluorinated gases’. 

A full ban of PFAS use (RO1) leads to a reduction of total emissions of about 96% in all use 

sectors. Due to the transition period of 18 months, during which emissions continue, RO1 

does not lead to a full elimination of PFAS emissions. For some sectors, the reduction of total 

emissions is close to 100%. Complementary to the emission reduction at use sector level, 

Figure 8 shows the fraction of the emission reduction of individual sectors in relation to the 

total emission reduction under RO1 in the EEA.  

 
Figure 8. Emission reduction of PFAS sectors in relation to baseline, and contribution to 
overall emission reduction at EU level [%]. Note: Sectors where the contribution of emission 

reduction is smaller than 2% were not included in the Figure. 
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In addition to a ban of all PFASs, a restriction option which considers use-specific derogations 

is considered (RO2). Under RO2, use-specific derogations are proposed for either 5 years 

(after the end of the transition period) or for 12 years (after the end of the transition period). 

Use-specific derogations cause PFAS emissions to continue over time. For the use-specific 

derogations, emission data are largely lacking but in some cases there is information about 

the PFASs (PFAAs and PFAA precursors, polymeric PFASs or fluorinated gases) covered. In 

those cases, where possible, environmental impacts are evaluated as follows: 

1. For the PFASs concerned in the derogation (either PFAAs and PFAA precursors, 

polymeric PFASs or fluorinated gases), additional emissions assuming a full derogation 

of this PFAS in the entire use sector are determined; 

 

2. Expected maximum additional emissions of RO2 are then estimated as a worst-case 

reference case by comparing the resulting emissions with the baseline; 

 

3. Based on qualitative arguments the Dossier Submitters evaluated the expected 

emissions of RO2 (including the proposed use-specific derogations) in comparison with 

the (worst-case) reference case explained under 2. 

In this way the expected additional emissions of RO2 can be compared to RO1 for the 

respective sector such that the evaluation is sufficiently transparent and consistent across 

use sectors.  

In few exceptional cases tonnage and emission data of proposed use-specific derogations are 

available. Expected environmental impacts of RO2 are, then, conducted quantitatively.  

In the following, the evaluation of RO2 is presented for each use sector. 

a) Evaluation of environmental impacts of RO2 relating to textiles (TULAC)  

 

(i) Proposed derogation: Personal protective equipment (PPE) intended to protect users 

against risks as specified in Regulation (EU) 2016/425, Annex I, Risk Category III (a) 

and (c) 

During stakeholder consultations, three companies in the PPE sector indicated that about 20% 

of the PFASs used in PPE in the EEA were used in PPEs protecting against Category III risks. 

The remaining 80% were used in PPE protecting against Category I or II risks. Since these 

companies account for a small fraction of the market volume (their total annual quantity of 

PFAS use in PPE articles for the EEA market is approximately three tonnes), these estimates 

cannot be extrapolated to the entire EEA market for PPE. As a consequence, a precise 

quantification of the amount of non-polymeric and polymeric PFASs used in relevant PPE was 

not possible. Based on existing evidence, an estimation of expected additional emissions 

assuming a full derogation of the PFAS covered by the proposed derogation (i.e. PFAAs, 

including PFAA precursors (side-chain fluorinated polymers) and fluoropolymers (in particular 

PTFEs)) can be provided. A 5-year derogation of PFAAs and PFAA precursors would cause 

additional emissions of about 1 260 t, and of about 2 700 t assuming a 12-year derogation. 

Total maximum additional emissions of a 5-year derogation of fluoropolymers including PFPEs 

would account of about 3 860 t, and of about 5 370 t assuming a 12-year derogation, 

respectively. While the fraction of PPE use for risk category III in the EEA is small (about 

20%, see above), PFAS releases from textile treatment can be assumed to be high (ERC 5, 

50% total release). There is sufficiently strong evidence that a derogation of PFAS use in 

PPE (either for 5 or 12 years) will cause substantial additional emissions which are below 

additional emissions under worst-case scenarios. 
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(ii) Proposed derogation: Personal protective equipment (PPE) in professional firefighting 

activities intended to protect users against risks as specified in Regulation (EU) 

2016/425, Annex I, Risk Category III (a) - (m) 

The proposed derogation comprises PFAAs including PFAA precursors (side-chain fluorinated 

polymers) and fluoropolymers (in particular PTFEs). Regarding expected environmental 

impacts from the derogation, the evaluation is equivalent to (i). 

(iii) Proposed derogation: Impregnation agents for re-impregnating of articles referred to 

above 

The proposed derogation comprises PFAAs including PFAA precursors (side-chain fluorinated 

polymers). The derogation is proposed corresponding to the potentially exempted uses of PPE 

(see also under (i)). Regarding expected environmental impacts from the derogation the 

evaluation is equivalent to (i). 

(iv) Proposed derogation: Textiles for the use in filtration and separation media used in high 

performance air and liquid applications in industrial or professional settings that require 

a combination of water- and oil repellence   

The proposed derogation comprises PFAAs including PFAA precursors (side-chain fluorinated 

polymers) and fluoropolymers (in particular PTFEs). Filters/membranes are likely to cause 

emissions under the baseline to a lesser extent compared to (i), for example due to an 

assumed lower release factor (ERC 12a, low release), and provided that wear of these 

filters/membranes occurs under low mechanical impact. If, however, wear occurs under high 

mechanical impact (ERC12b), emissions from filter/membrane use can be expected to be 

higher (ERC 20% instead of 2.5%), and may then not be considered negligible. Still, regarding 

expected environmental impacts from the derogation the evaluation of expected 

environmental impacts is equivalent to (i). 

(v) Potential derogation marked for reconsideration: Textiles for the use in engine bays 

for noise and vibration insulation used in the automotive industry 

As mentioned in the baseline assessment for TULAC in Annex E, the assessment does not 

account for use volumes and emissions relating to textiles used for noise and vibration 

insulation in automotives as this use only became known during the 2nd stakeholder 

consultation and no volume data is available to the Dossier Submitters. The environmental 

impacts of this derogation could therefore also not be assessed. 

b) Evaluation of environmental impacts of RO2 relating to food contact materials 

and packaging 

 

(i) Proposed derogation: Food contact materials for the purpose of industrial and 

professional food and feed production  

A 5-year derogation is proposed. The derogation affects the use of fluoropolymers. Emission 

data for quantifying expected additional emissions are not available at the level of the 

proposed derogation. No evidence is available about the precise amount of additional 

emissions for this specific derogation. However, maximum additional emissions assuming a 

full derogation of fluoropolymers can be estimated and account of 2 822 t (30-year period). 

In relation to this reference scenario, additional emissions of the proposed derogation are 

considered to be small. 

(ii) Potential derogation marked for reconsideration: Non-stick coatings in industrial and 

professional bakeware  

A 5-year derogation is proposed. No evidence is available about the precise amount of 

additional emissions for this specific derogation. However, maximum additional emissions 
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assuming a full derogation of fluoropolymers can be estimated and account of 2 822 t (30-

year period). In relation to this reference scenario, additional emissions of the proposed 

derogation are considered to be small.  

c) Evaluation of environmental impacts of RO2 relating to metal plating and the 

manufacture of metal products 

 

(i) Potential derogation marked for reconsideration: Hard chrome plating  

The derogation is proposed for a duration of 5 years. Considering the available weak 

evidence on emissions from hard chrome plating, expected additional emissions 

resulting from the derogation can be expected to be very close or even equivalent to emissions 

of the (worst-case) maximum emission scenario, being 41 t for a period of 30 years (2025-

2055, see Annex E.2.4.). The derogation is, therefore, expected to reduce the effectiveness 

of the restriction considerably, i.e. from 94% under a full ban (RO1) to 77% under RO2.  

d) Evaluation of environmental impacts of RO2 relating to consumer mixtures 

 

Same as for RO1 as no derogations are proposed. 

e) Evaluation of environmental impacts of RO2 relating to cosmetics 

 

Same as for RO1 as no derogations are proposed. 

f) Evaluation of environmental impacts of RO2 relating to ski wax 

Same as for RO1 as no derogations are proposed. 

g) Evaluation of environmental impacts of RO2 relating to applications of 

fluorinated gases  

 

Refrigeration: 

(i) Proposed derogation: Refrigerants in low temperature refrigeration below -50 °C  

The derogation is proposed for a time period of 5 years after EiF of the restriction and the 18 

months transition period. Alternatives for the use are available and technically feasible. 

However, according to stakeholder input alternatives may be less flexible with regards to 

operating temperature ranges. Compared to a ban (RO1), a derogation will cause additional 

emissions. A 5-year derogation of all fluorinated gases use for industrial refrigeration causes 

additional emissions of 111 705 t. There is no evidence available about the precise amount 

of additional fluorinated gases emissions from this specific derogation, or the precise fraction 

of emissions compared to a full derogation of fluorinated gases use for industrial refrigeration. 

However, they can be expected to be small compared to a derogation of fluorinated gases 

uses for industrial refrigeration (about 10% as a worst case estimate) as only a limited 

number of industrial and commercial applications exist (e.g. storage of material for medical 

or biochemical use, such as vaccine preservation). Compared to a maximum additional 

emission scenario (i.e. a derogation of all fluorinated gases use), additional emissions from 

the proposed derogation would account of < 1%. 

(ii) Proposed derogation: Refrigerants in laboratory test and measurement equipment 

The derogation is proposed for a time period of 12 years after EiF of the restriction and the 

18 months transition period. Alternatives for the use are available and technically feasible. 

However, according to stakeholder input alternatives may be less flexible with regards to 
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operating temperature ranges. Compared to a ban (RO1), a derogation will cause additional 

emissions. A 12-year derogation of all fluorinated gases use for industrial refrigeration causes 

additional emissions of 136 680 t. There is no evidence available about the precise amount 

of additional fluorinated gases emissions from this specific derogation, or the precise 

fraction of emissions compared to a full derogation of fluorinated gases use for industrial 

refrigeration. However, additional fluorinated gases emissions from this derogation can be 

expected to be very small (<10% compared to a derogation of all fluorinated gases use for 

industrial refrigeration) as the use of fluorinated gases is limited to laboratories only and 

comprises very small volumes compared to the other applications, in particular fluorinated 

refrigerants. Compared to a maximum additional emission scenario (i.e. a derogation of all 

fluorinated gases use), additional emissions from the proposed derogation would account of 

<1%. 

(iii) Proposed derogation: Refrigerants in refrigerated centrifuges 

The derogation is proposed for a duration of 12 years after EiF of the restriction and the 18 

months transition period as no alternatives have become known so far that may be operated 

safely. The availability of non-PFAS alternatives is limited as a rotor failure would risk a 

ruptured refrigerant system and a hazard to the area where flammable refrigerants or high-

pressure systems are used. However, safe alternatives may be developed over time. A 

derogation of all fluorinated gases use for industrial refrigeration causes additional emissions 

of 136 680 t. There is no evidence available about the precise amount of additional 

fluorinated gases emissions from this specific derogation, or the precise fraction of 

emissions compared to a full derogation of fluorinated gases use for industrial refrigeration. 

However, emissions can be expected to be small (about 1% as a worst case estimate) as the 

application is limited to uses in laboratories and small-scale preparations. Compared to a 

maximum additional emission scenario (i.e. a derogation of all fluorinated gases use), 

additional emissions from the proposed derogation are considered to be marginal (<0.01%).  

Air conditioning and heat pumps: 

(iv) Proposed derogation: Maintenance and refilling of existing HVACR equipment put on 

the market before [18 months after EiF] and for which no drop-in alternatives exist   

The derogation is proposed for a time period of 12 years after EiF of the restriction and the 

18 months transition period. HVACR equipment based on fluorinated gases is widespread 

nowadays and comprises both professional and consumer applications (e.g. domestic, 

commercial and industrial refrigeration, mobile and stationary air conditioning, and heat 

pumps). Therefore, a derogation of the use of fluorinated gases in existing HVACR equipment 

can be expected to cause additional emissions which are substantial compared to a full ban 

(RO1). As a starting point reference, a 12-year derogation of all fluorinated gases use in 

commercial and industrial refrigeration, mobile and stationary air conditioning will lead to 

additional emissions of 349 889 t, which is more than 3 times higher than emissions under a 

ban of fluorinated gases (RO1) and would be about 50% of a maximum additional emission 

scenario (i.e. a derogation of all fluorinated gases use). No evidence is available about the 

precise amount of additional fluorinated gases emissions from this specific derogation. It 

is, however, plausible to assume that fluorinated gases emissions will gradually decrease 

over time as new equipment based on non-PFAS refrigerants will be introduced, which will 

make refilling redundant. The time period required to achieve a significant substitution is not 

known. If the gradual replacement occurs to be slow, high additional emissions can be 

expected for several years or even decades to come. At the same time, terminating current 
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HVACR equipment with many years of service life left will likely also cause environmental 

impacts, as energy and other resources would be needed to replace functional equipment.  

(v) Proposed derogation: refrigerants in HVACR-equipment in buildings where national safety 

standards and building codes prohibit the use of alternatives 

A time-unlimited derogation is proposed which is justified by existing national safety 

standards which limit the use of hydrocarbons, ammonia or CO2 as alternatives. So far, 

national safety standards and codes limiting the use of non-PFAS alternative refrigerants still 

apply to some EU countries, but there is progress to amend the standards and allow for the 

use of some flammable alternative refrigerants. Therefore, it is expected that equipment 

based on alternatives become safer and more widely used. The time period required to 

achieve a significant substitution is, however, not known. A time-unlimited derogation of the 

use of fluorinated gases for refrigerants in HVACR equipment can be expected to cause 

additional emissions which are substantial compared to a full ban (RO1). As a starting point 

reference, and based on available data, a 30-year derogation of all fluorinated gases use in 

stationary air conditioning and heat pumps will lead to additional emissions of 429 022 t, 

which is more than 4 times higher than emissions under a ban of fluorinated gases (RO1) and 

would be about 60% of a maximum additional emission scenario. No evidence is available 

for evaluating the precise amount of emissions of this derogation. It can, however, be 

assumed that additional fluorinated gases emissions are medium (50% as worst-case 

estimate) and will decline over time. The latter depends on the speed of substitution. If 

the gradual replacement occurs to be slow, additional emissions can be expected for several 

years or even decades to come. 

Foam blowing agents: 

(vi) Potential derogation marked for reconsideration: Foam blowing agents in expanded 

foam sprayed on site for building insulation  

The derogation is considered for derogation for a time period of 5-year. While, technically, 

non-PFAS alternatives exist, further development is needed in order to identify practical and 

safe operation conditions. In particular, the safe processing of PU spray foam under in-situ 

conditions within a building is difficult due to a high risk of fire in the cases where 

hydrocarbons are used as alternatives. While water-blown foam can also be used, there are 

challenges with dimensional stability and insulating capability. Spray foam represents a minor 

part of the emissions from the foam blowing agent segment. Most of the quantified emission 

should be for factory production of boardstock and insulation for specific products given that 

this dominates the market. For the latter emission estimates are available, which account of 

approximately 10% of total emissions of fluorinated gases (all applications). A derogation 

of the use of fluorinated gases in foam blowing agents can be expected to cause additional 

emissions compared to a full ban (RO1). As a starting point reference, a 5-year derogation of 

all fluorinated gases use in closed cell foam blowing will lead to additional emissions of 

108 047 t, which is slightly higher than emissions under a ban of fluorinated gases (RO1). 

Though evidence on the precise amount of emissions resulting from this use-specific 

derogation is lacking, it is expected that additional emissions of the derogation correspond 

to approximately 10% compared to the maximum additional emission scenario scenario. 

Solvents 

(vii) Proposed derogation: Industrial precision cleaning fluids 
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The derogation is proposed for a time period of 12 years after EiF of the restriction and the 

18 months transition period. According to limited information available no suitable 

alternatives are known as yet. The applications of fluorinated gases as solvents are very 

diverse as the gases are used widely due to their specific properties. Alternatives will need to 

be assessed on a case-by-case basis, and the necessary information is not yet available. A 

derogation of the use of fluorinated gases in solvents can be expected to cause additional 

emissions compared to a full ban (RO1). As a starting point reference, a 12-year derogation 

of all fluorinated gases use in solvents will lead to additional emissions of 92 730 t, which is 

slightly higher than emissions under a ban of fluorinated gases (RO1). Evidence for a 

qualitative evaluation of expected additional fluorinated gases emissions in this application 

is lacking, but they are expected to be small compared to the maximum additional emission 

scenario.  

(viii)   Proposed derogation: Cleaning fluids for use in oxygen-enriched environments 

The derogation is proposed for a time period of 12 years after EiF of the restriction and the 

18 months transition period. According to limited information available no suitable 

alternatives are known as yet. The applications of fluorinated gases as solvents are very 

diverse as the gases are used widely due to their specific properties. Alternatives will need to 

be assessed on a case-by-case basis, and the necessary information is not yet available. A 

derogation of the use of fluorinated gases in solvents can be expected to cause additional 

emissions compared to a full ban (RO1). As a starting point reference, a 12-year derogation 

of all fluorinated gases use in solvents will lead to additional emissions of 92 730 t, which is 

slightly higher than emissions under a ban of fluorinated gases (RO1). Evidence for a precise 

evaluation of expected additional fluorinated gases emissions in this application is lacking, 

but they are expected to be small. 

(ix)     Potential derogation marked for reconsideration: Industrial and professional use of 

solvent-based debinding systems in 3D printing= 12 years 

The derogation is proposed for a time period of 12 years after EiF of the restriction and the 

18 months transition period. According to limited information available no suitable 

alternatives are known as yet. A derogation of the use of fluorinated gases in solvents can be 

expected to cause additional emissions compared to a full ban (RO1). As a starting point 

reference, a 12-year derogation of all fluorinated gases use in solvents will lead to additional 

emissions of 92 730 t, which is slightly higher than emissions under a ban of fluorinated gases 

(RO1). Evidence for a precise evaluation of expected additional fluorinated gases 

emissions in this application is lacking, but they are expected to be small. 

(x)      Potential derogation marked for reconsideration: Industrial and professional use of 

smoothing agents for polymer 3D printing applications 

The derogation is proposed for a time period of 12 years after EiF of the restriction and the 

18 months transition period. According to limited information available no suitable 

alternatives are known as yet. A derogation of the use of fluorinated gases in solvents can be 

expected to cause additional emissions compared to a full ban (RO1). As a starting point 

reference, a 12-year derogation of all fluorinated gases use in solvents will lead to additional 

emissions of 92 730 t, which is slightly higher than emissions under a ban of fluorinated gases 

(RO1). Evidence for a precise evaluation of expected additional fluorinated gases 

emissions in this application is lacking, but they are expected to be small. 

Propellants 
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(xi)        Potential derogation marked for reconsideration: Propellants for technical aerosols 

for applications where non-flammability and high technical performance of spray quality are 

required  

A derogation of the use of fluorinated gases in propellants can be expected to cause additional 

emissions compared to a full ban (RO1). As a starting point reference, a 12-year derogation 

of all fluorinated gases use in propellants will lead to additional emissions of 102 142 t, which 

is slightly higher than emissions under a ban of fluorinated gases (RO1). Evidence for a 

precise evaluation of expected additional fluorinated gases emissions in this application is 

lacking, but they are expected to be small. 

Fire suppressants 

(xii)    Proposed derogation: Clean fire suppressing agents where current alternatives damage 

the assets to be protected or pose a risk to human health  

The derogation is proposed for a time period of 12 years after EiF of the restriction and the 

18 months transition period. Potential alternatives are available, however, there are 

drawbacks (e.g. they can cause health effects, or may destroy equipment, or are not 

considered clean) and therefore fluorinated gases used as fire suppressants are not easily 

replaceable in the short-term. For this application emission data are available. There is 

therefore sufficiently strong evidence to evaluate expected emissions in case of a 

derogation. A 12-year derogation of all fluorinated gases used in fire suppressants will lead 

to additional emissions of 102 183 t, which is slightly higher than emissions under a ban of 

fluorinated gases (RO1). Given this evidence it can be concluded that additional emissions of 

the proposed derogation will account for about 14% of emissions under the maximum 

additional emission scenario (i.e. a derogation of all fluorinated gases, see Annex E, section 

E.2.8.3.). 

Preservation of cultural paper-based materials 

(xiii)   Potential derogation marked for reconsideration: Preservation of cultural paper-based 

materials 

The derogation is proposed for a time period of 12 years after EiF of the restriction and the 

18 months transition period. Potential alternatives need to be chemically inert in order to 

protect the sensitive objects. No such alternatives are known as yet. The application covers 

very low amounts, for which only limited information is available. Evidence for a 

qualitative evaluation of expected additional emissions is lacking. Still, considering the 

marginal use of PFAS in this application, additional emissions are likely very small to marginal. 

Insulated gas in electrical equipment: 

(xiv)  Proposed derogation: Insulating gases in high-voltage switchgear (above 145 kV)  

The derogation is proposed for a time period of 5 years after EiF of the restriction and the 18 

months transition period. The main reason is that alternatives are considered not yet ready 

for all voltage ranges but are in the process of being developed. Fluorinated gases were 

introduced to replace SF6 as insulating gas in electrical switchgear due to their high climate 

impact. Recently, alternatives to fluorinated gases in these applications have been introduced 

and are in development for the full voltage range. Hence, even fluorinated gases may be 

replaced when technology is ready. Specifically, clean air technology has been introduced to 

replace both SF6 and fluorinated gases as insulating gas in electrical equipment, together with 

dry air (mix of nitrogen and oxygen) and vacuum. The required time for substituting 
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fluorinated gases in this application is not known. The amount of fluorinated gases in this 

application is considered significant use but small in comparison to other main applications 

such as refrigeration and foam blowing agents. Evidence for a qualitative evaluation of 

additional emissions is, however, not available. It can be expected that a derogation will 

cause limited emissions due to low leakage rates.  

 

h) Evaluation of environmental impacts of RO2 relating to medical devices 

 

(i) Proposed derogation: Implantable medical devices (not including meshes, wound 

treatment products, and tubes and catheters) 

The derogation is proposed for a time period of 12 years after EiF of the restriction and the 

18 months transition period. Compared to a ban (RO1), a derogation will cause additional 

polymeric PFAS emissions. There is no evidence available about the precise amount of 

additional emissions from this derogation. Under the (worst-case) reference scenario, 

assuming a full derogation of all polymeric PFAS in this sector, maximum additional emissions 

would be 16 116 t (30-year period), which is slightly higher than emissions under RO1. 

However, it can be expected that additional emissions arising from the proposed derogation 

will be lower than the (worst-case) reference scenario. 

 

(ii) Potential derogation marked for reconsideration: Hernia meshes 

The derogation is marked for consideration for a duration of 12 years after EiF of the 

restriction and the 18 months transition period. Compared to a ban (RO1), a derogation will 

cause additional polymeric PFAS emissions. There is no evidence available about the 

precise amount of additional emissions that are to be expected from this derogation. Under 

the (worst-case) reference scenario, assuming a full derogation of all polymeric PFAS use in 

this sector, maximum additional emissions would be 16 116 t (30-year period), which is 

slightly higher than emissions under RO1. However, considering available information about 

tonnage levels for medical plastics it can be assumed that additional emissions will be a small 

fraction of emissions under the reference scenario (=full derogation of polymeric PFAS). 

 

(iii) Potential derogation marked for reconsideration: Wound treatment products 

The derogation is marked for consideration for a duration of 12 years after EiF of the 

restriction and the 18 months transition period. Compared to a ban (RO1), a derogation will 

cause additional polymeric PFAS emissions, and emissions of PFAAs and their precursors. 

There is no evidence available about the precise amount of additional emissions from this 

derogation. Under the (worst-case) reference scenario, assuming a full derogation of all 

polymeric and PFAA PFAS use in this sector, maximum additional emissions would be 27 647 t 

(30-year period), which is considerably higher than emissions under RO1. 

 

(iv) Proposed derogation: Tubes and catheters 

The derogation is proposed for a time period of 12 years after EiF of the restriction and the 

18 months transition period. Compared to a ban (RO1), a derogation will cause additional 

polymeric PFAS emissions. There is no evidence available about the precise amount of 

additional emissions to be expected from this derogation. Under the (worst-case) reference 

scenario, assuming a full derogation of all polymeric PFAS use in this sector, maximum 

additional emissions would be 16 116 t (30-year period), which is slightly higher than 

emissions under RO1. 

 

(v) Proposed derogation: Coatings of Metered Dose Inhalers (MDIs) 
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The derogation is proposed for a time period of 12 years after EiF of the restriction and the 

18 months transition period. Compared to a ban (RO1), a derogation will cause additional 

polymeric PFAS emissions, and emissions of PFAAs and their precursors. There is no 

evidence available about the precise amount of additional emissions from this derogation. 

Under the reference scenario, assuming a full derogation of all polymeric and PFAA PFAS use 

in this sector, maximum additional emissions would be 27 647 t (30-year period), which is 

considerably higher than emissions under RO1. According to the data available to the Dossier 

Submitter, the amounts of PFAS use in this application can be considered to be very low 

(<100 kg), and emissions arising from this derogation are expected to be far below the 

(worst-case) reference scenario (i.e. a full derogation of polymeric and PFAA PFAS use in this 

sector). 

 

(vi) Potential derogation marked for reconsideration: Coating applications for medical 

devices other than Metered Dose Inhalers (MDIs) 

The derogation is marked for consideration for a duration of 12 years after EiF of the 

restriction and the 18 months transition period. Compared to a ban (RO1), a derogation will 

cause additional polymeric PFAS emissions, and emissions of PFAAs and their precursors. 

There is no evidence available about the precise amount of additional emissions from this 

derogation. Under the reference scenario, assuming a full derogation of all polymeric and 

PFAA PFAS use in this sector, maximum additional emissions would be 27 647 t (30-year 

period), which is considerably higher than emissions under RO1. 

 

(vii) Potential derogation marked for reconsideration: Cleaning and heat transfer: 

engineered fluids for medical devices 

The derogation is marked for consideration for a duration of 12 years after EiF of the 

restriction and the 18 months transition period. Compared to a ban (RO1), a derogation will 

cause additional fluorinated gases emissions. There is no evidence available about the 

precise amount of additional emissions from this derogation. Under the reference scenario, 

assuming a full derogation of all fluorinates gases’ use in this sector, maximum additional 

emissions would be 39 915 t (30-year period), which is substantially higher than emissions 

under RO1. This would reduce the overall effectiveness of the restriction in this sector from 

97% to about 80%. 

 

(viii) Proposed derogation: Diagnostic laboratory testing 

The derogation is proposed for a time period of 12 years after EiF of the restriction and the 

18 months transition period. Compared to a ban (RO1), a derogation will cause additional 

emissions of PFAAs and PFAA precursors, fluorinated gases, and polymeric PFAS. 

There is no evidence available about the precise amount of additional emissions from the 

derogation in this sector. Under the reference scenario, assuming a full derogation of all 

polymeric PFAS, fluorinated gases and PFAA PFAS in this sector, maximum additional 

emissions would be 50 032 t (30-year period), which is substantially higher than emissions 

under RO1. However, considering available information about a use quantity of <5 t/y, it is 

assumed that additional emissions arising from a derogation of this application will be a small 

fraction of emissions under the reference scenario (=full derogation of PFAAs and PFAA 

precursors, fluorinated gases, polymeric PFAS, see also Spectaris submission; 

https://webgate.ec.europa.eu/s-circabc/ui/group/881f9fd7-9e57-4de5-ab12-

35ce08dbf09b/library/ab4adafa-a315-428c-af1d-ff9bf547b6b8/details). 

 

(ix) Potential derogation marked for reconsideration: Rigid gas permeable (RGP) contact 

lenses and ophthalmic lenses 

https://webgate.ec.europa.eu/s-circabc/ui/group/881f9fd7-9e57-4de5-ab12-35ce08dbf09b/library/ab4adafa-a315-428c-af1d-ff9bf547b6b8/details
https://webgate.ec.europa.eu/s-circabc/ui/group/881f9fd7-9e57-4de5-ab12-35ce08dbf09b/library/ab4adafa-a315-428c-af1d-ff9bf547b6b8/details
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The derogation is marked for consideration for a duration of 12 years after EiF of the 

restriction and the 18 months transition period. Compared to a ban (RO1), a derogation will 

cause additional polymeric PFAS emissions. There is no evidence available about the 

precise amount of additional emissions from this derogation. However, considering available 

information about the use quantity of about 1 t/y, it is assumed that additional emissions will 

be of a small fraction compared to emissions under the reference scenario 16 116 t extra 

emissions (=full derogation of polymeric PFAS, see also Spectaris submission; 

https://webgate.ec.europa.eu/s-circabc/ui/group/881f9fd7-9e57-4de5-ab12-

35ce08dbf09b/library/ab4adafa-a315-428c-af1d-ff9bf547b6b8/details). 

 

(x) Potential derogation marked for reconsideration: Membranes used for venting of 

medical devices 

The derogation is marked for consideration for a duration of 12 years after EiF of the 

restriction and the 18 months transition period. Compared to a ban (RO1), a derogation will 

cause polymeric PFAS emissions, and emissions from PFAAs. There is no evidence 

available about the precise amount of additional emissions from this derogation. Under the  

reference scenario, assuming a full derogation of all polymeric and PFAA PFAS use in this 

sector, maximum additional emissions would be 27 647 t (30-year period), which is 

considerably higher than emissions under RO1. Based on examples mentioned in the second 

consultation (culture devices, analytical devices, blood tube systems for dialyzer systems, 

tube systems for eye surgery) it is assumed that addional emissions will be a small fraction 

of emissions compared to the reference scenario (=full derogation of polymeric PFAS and 

PFAAs). 

 

(xi) Potential derogation marked for reconsideration: PCTFE-based packaging for 

medicinal preparations, medical devices and molecular diagnostics 

The derogation is marked for consideration for a duration of 12 years after EiF of the 

restriction and the 18 months transition period. Compared to a ban (RO1), a derogation will 

cause additional polymeric PFAS emissions. There is no evidence available about the 

precise amount of additional emissions to be expected from this derogation. Under the (worst-

case) reference scenario, assuming a full derogation of all polymeric PFAS use in this sector, 

maximum additional emissions would be 16 116 t (30-year period), which is slightly higher 

than emissions under RO1. Considering available information about tonnage levels for medical 

plastics, however, it is assumed that additional emissions will be a small fraction of emissions 

under the reference scenario (=full derogation of polymeric PFAS).  

 

(xii) Potential derogation marked for reconsideration: PTFE in ophthalmic solutions 

packaging 

The derogation is marked for consideration for a duration of 12 years after EiF of the 

restriction and the 18 months transition period. Compared to a ban (RO1), a derogation will 

cause additional polymeric PFAS emissions. There is no evidence available about the 

precise amount of additional emissions to be expected from this derogation. Under the 

reference scenario, assuming a full derogation of all polymeric PFAS use in this sector, 

maximum additional emissions would be 16 116 t (30-year period), which is slightly higher 

than emissions under RO1. Considering available information about tonnage levels for medical 

plastics it is assumed that additional emissions will be a small fraction of emissions under the 

reference scenario (=full derogation of polymeric PFAS). 

 

(xiii) Potential derogation marked for reconsideration: Packaging of terminally sterilised 

medical devices 

https://webgate.ec.europa.eu/s-circabc/ui/group/881f9fd7-9e57-4de5-ab12-35ce08dbf09b/library/ab4adafa-a315-428c-af1d-ff9bf547b6b8/details
https://webgate.ec.europa.eu/s-circabc/ui/group/881f9fd7-9e57-4de5-ab12-35ce08dbf09b/library/ab4adafa-a315-428c-af1d-ff9bf547b6b8/details
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The derogation is marked for consideration for a duration of 12 years after EiF of the 

restriction and the 18 months transition period. Compared to a ban (RO1), a derogation will 

cause additional emissions from polymeric PFAS emissions, and emissions from PFAAs. 

There is no evidence available about the precise amount of additional emissions from this 

derogation. Under the reference scenario, assuming a full derogation of all polymeric and 

PFAA PFAS use in this sector, maximum additional emissions would be 27 647 t (30-year 

period), which is substantially higher than emissions under RO1. Considering available 

information about tonnage levels for medical plastics it is assumed that additional emissions 

will be a small fraction of emissions under the reference scenario (=full derogation of 

polymeric PFAS and PFAAs). 

 

i) Evaluation of environmental impacts of RO2 relating to the transport sector 

 

(i) Proposed derogation: Refrigerants in mobile air conditioning (MAC)-systems in combustion 

engine vehicles with mechanical compressors 

(ii) Potential derogation marked for reconsideration: Use as refrigerants and for 

mobile air conditioning (MAC) in vehicles in military applications  

For (i) a 5-year derogation is proposed after EiF of the restriction and the 18 months transition 

period. For (ii) a 12-year derogation is proposed after EiF of the restriction and the 18 months 

transition period. 

The proposed restrictions (i) and (ii) address the use of HVCAR fluorinated gases for mobile 

air conditioning. The discussion of alternatives for this application is included in the section 

on fluorinated gases (see section E.2.8.2.). For the proposed derogation weak evidence of 

expected emissions is available which is derived from tonnage estimates provided in the 

HVACR sector. Total additional emissions of a 5-year derogation of fluorinated gas use for 

MAC are 95 076 t, and 194 315 t for a 12-year derogation. Hence, expected additional 

emissions of both derogations will be substantially higher compared to emissions under a full 

ban (RO1), and close to the maximum additional emission scenario (assuming a full 

derogation of fluorinated gases in the transportation sector), see Annex E, section E.2.10.3. 

No evidence is available of the fraction of emissions of these two derogations compared to 

maximum additional emission scenarios. For (i) it is assumed that emissions will be up to 

90% of emissions expected under a full derogation of fluorinated gases. For (ii) emissions are 

assumed to be substantially lower considering that for the UK, for instance, military vehicles 

on land are equivalent to only 0.035% of the vehicle fleet (14 000 vs 41 million). No data 

were identified for ships. Assuming further that UK data are broadly representative for other 

European countries, a worst case estimate of additional emissions arising from (ii) is about 

1% of fluorinated gas use for MAC. 

(iii) Proposed derogation: Refrigerants in transport refrigeration other than in marine 

applications  

The restriction addresses the use of HVCAR fluorinated gases in transport refrigeration 

equipment. The derogation is proposed for a time period of 5 years after EiF of the restriction 

and the 18 months transition period. The discussion of alternatives for this application is 

included in the section on fluorinated gases (see section E.2.8.2). For the proposed derogation 

weak evidence of expected emissions is available which is derived from tonnage 

estimates provided in the HVACR sector. Total mean additional emissions of a 5-year 

derogation of fluorinated gas use for refrigeration are 95 976 t (30-year period), which is an 

increase of in emissions by 30% compared to a full ban (RO1). Though the precise amount of 

emissions arising from the derogation is not known, it is assumed that it can be up to 100% 

(worst-case).  
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(iv) Potential derogation marked for reconsideration: Applications affecting the 

proper functioning related to the safety of vehicles, and affecting the safety of operators, 

passengers or goods 

A 12-year derogation is proposed. The derogation will cause additional emissions of polymeric 

PFAS. No evidence is available about the precise amount of additional emissions. Assuming 

a derogation of all polymeric PFAS use, maximum additional emissions will be 19 826 t (30-

year period). This is slightly higher than additional emissions under a full ban (RO1, being 

28 306 t), see Annex E, section E.2.10.3. Though the precise fraction of emissions compared 

to this worst-case reference scenario is not known, it can be assumed it is up to 100% 

considering that the use is indispensable for a proper functionin of all transportation vehicles.  

(v) Proposed derogation: Additives to hydraulic fluids for anti-erosion/anti-corrosion 

in hydraulic systems (incl. control valves) in aircraft and aerospace industry 

 

A 12-year derogation is proposed. The proposed derogation will likely cause additional 

emissions of fluoropolymers and probably PFAAs including PFAA precursors. No evidence is 

available about expected additional emissions arising from this derogation. However, 

additional emissions are assumed to be small as the PFAS use derogated is limited and has 

only some applications in aviation. 

j) Evaluation of environmental impacts of RO2 relating to electronics and 

semiconductors 

 

(i) Potential derogation marked for reconsideration: The semiconductor manufacturing 

process 

The derogation is proposed for a time period of 12 years after EiF of the restriction and the 

18 months transition period and affects emissions from polymeric PFAS, fluorinated gases 

and PFAAs incl. precursors. Of the uses related to semiconductors that are identified in 

Annex A all except one would be captured by the derogation. Furthermore, it is the Dossier 

Submitters’ understanding that within this potential derogation uses related to semiconductor 

manufacturing equipment & infrastructure would be derogated. Based on current information 

(i.e. alternatives are available at least for some uses, e.g. some polymeric PFAS uses) a 

derogation for these uses would not be justified. Of the PFAS uses reported in tables in 

A.3.12.2, only a fraction would be derogated (7% of PFAAs and precursors; 45% of polymeric 

PFAS). No information is available about the amount of fluorinated gases used for the 

manufacture of semiconductors.  

The semiconductor production is very technical and requires a controlled environment, where 

low emissions will occur. As an indication, and based on information on greenhouse gas 

emissions, the Dossier Submitter assumes that about 5% of PFAS use will be emitted during 

semiconductor production.  

An unknown, but (according to stakeholder information) small amount of PFAAs remains in 

the manufactured article. No information is available about emissions from polymeric PFAS, 

but it is expected that a considerably high share of the use quantities remains in the article 

(i.e. it is not emitted during use). For fluorinated PFAS no information is available about 

emissions during the use phase of semiconductors, however, only negligible emissions are 

expected as in general semiconductors are expected to be protected from external stressors.  

Given these information gaps, it has to be concluded that there is no evidence about the 

expected additional PFAS emissions arising from this derogation. Assuming a full 

derogation of all polymeric PFAS, PFAAs incl. precursors, and fluorinated PFAS for a duration 
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of 12 years would cause additional emission of 9 394 t (maximum additional emission 

scenario). Given the assumptions and arguments provided above it is reasonable to assume 

that factual emissions during the production and use phase of semiconductors will be lower. 

No information is available about expected emissions during the waste phase. In general, the 

WEEE directive requires the separate collection and proper treatment of WEEE and sets 

targets for their collection as well as for their recovery and recycling. However, the Dossier 

Submitters assume that especially recovery and recycling of small polymeric PFAS parts is 

difficult to achieve, meaning that they end up in the shredder light fraction, ultimately being 

landfilled or incinerated. Therefore, it is expected that significant emissions will occur 

during waste phase resulting from the continued use of polymeric PFAS. 

k) Evaluation of environmental impacts of RO2 relating to the energy sector 

 

(i) Proposed derogation: Proton-exchange membrane (PEM) fuel cells   

The derogation is proposed for a time period of 5 years after EiF of the restriction and the 18 

months transition period, and affects emissions from PFAAs incl. precursors and 

fluoropolymers. Emissions resulting from the proposed derogation are difficult to assess as 

information on current and future use quantities is scarce and uncertain. A best guess would 

be that emissions resulting from the production phase are expected to be similar to the 

emissions expected for electronics, i.e. 5%. During use phase emissions should be negligible 

as PFAAs and polymeric PFAS are used in enclosed articles. Information on emissions at the 

end of life of products is sparse, but it is the Dossier Submitters understanding that recycling 

of PEM fuel cells and electrolysers is difficult and currently focused on recovering metal. 

Therefore it is expected that PFAA and polymeric PFAS parts will be landfilled or incinerated, 

causing emissions during the end-of-life phase. Evidence on PFAS emissions during the 

production and use phase is lacking. However, assuming a full derogation of PFAAs and their 

precursors, and of fluoropolymers used in the energy sector, maximum additional additional 

emissions will be about 607 t, which is about 3 times higher emissions compared to a full ban 

(RO1). 

 

l) Evaluation of environmental impacts of RO2 relating to construction products 

 

Same as for RO1 as no derogations are proposed. 

m) Evaluation of environmental impacts of RO2 relating to lubricants 

 

(i) Proposed derogation: Lubricants where the use takes place under harsh conditions or 

use is for safe functioning and safety of equipment 

The derogation is proposed for a time period of 12 years after EiF of the restriction and the 

18 months transition period. The proposed derogation covers all uses of PFPEs, PFAAs and 

their precursors, fluorinated gases, and a large fraction of fluoropolymers. While it is not 

possible to quantify the precise tonnage and amount of emissions of fluoropolymers (mainly 

micro-powder PTFE) covered by the derogation, it is assumed that the derogation will cover 

about 96% of fluoropolymer emissions. There is, therefore, sufficiently strong evidence 

that the proposed derogation will cause substantial additional emissions. Assumung that the 

derogation causes all emissions from PFPEs, PFAAs and their precursors, and fluorinated 

gases, and 90% of fluoropolymer emissions to continue for 12 years, additional mean 

emissions can be expected to be about 5 249 t, which is close to the maximum additional 

emission scenario (= 6 088 t). As a result of the derogation, the effectiveness of the restriction 

is expected to decrease to 70%.  
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n) Evaluation of environmental impacts of RO2 relating to the petroleum and 

mining sector 

 

(i) Proposed derogation: Fluoropolymer applications  

A 12-year derogation is proposed. There is sufficiently strong evidence (i.e. based on 

referenced quantitative data) that a derogation of all fluoropolymers leads to substantially 

higher emissions compared to a full ban (RO1). Expected emissions under a 12-year 

derogation are more than 4 times higher compared to RO1 (30 246 t compared to 4 284 t 

under RO1). The increase of emissions compared to RO1 is 40%.  

o) Evaluation of environmental impacts of RO2 relating to other applications 

 

(i) Proposed derogation: Calibration of measurement instruments and as analytical 

reference materials 

The derogation is proposed without time limit. Analytical reference materials are assumed to 

remain necessary when measuring substances (e.g. in environmental samples or for 

enforcement). In particular, the application is required to quantify substances when no 

analytical reference standards available, e.g. for enforcement and environmental monitoring. 

The Dossier Submitters expect that the derogation will cause only very small (insignificant) 

additional emissions. There is, however, no supporting evidence available. 

2.4.4. Proportionality to the risk 

Evaluating the proportionality of restriction options requires to assess whether: 

 The restriction options are targeted to the identified risk and do not inadvertently affect 

users or actors in the supply chain which are not associated with the identified risk 

(effectiveness); 

 The efforts needed from the actors to implement and from the authorities to enforce 

the restriction options correspond in amount or degree to the adverse effects that are 

being avoided; and 

 Restriction options ensure a good balance between costs and benefits and are cost-

effective (ECHA, 2007). 

The standard approach adopted to assess proportionality of PBT/vPvB chemicals is a cost-

effectiveness analysis (CEA), assuming that cost-benefit analysis cannot be used due to a 

lack of safe concentration levels of PBT/vPvB chemicals (ECHA, 2016). Moreover, for 

assessing the effectiveness of restriction options the expected emission reduction is used as 

a proxy. As discussed in section 1.1.6, emissions represent the pollution inflow into the 

environment. They do, however, not reflect the accumulation of pollution over time as a result 

of the persistence of PFASs, indicating the long-term environmental impact potential of PFASs 

(Gabbert et al., 2022).  

Socio-economic costs of PFAS emissions to the environment are considerable and are growing 

with prolonged PFAS use. Continued PFAS use has a broad range of societal effects, with an 

unclear or indicative price tag.  

There are potentially significant benefits in terms of reduced health costs associated with 

restricting PFAS use and subsequent emissions to the environment. A lower reduction of 

emissions will likely lead to increased health impacts, as well as to higher costs for society, 

e.g. due to increased healthcare costs (Obsekov et al., 2022).  
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Because of historical, and out of scope of this restriction proposal, environmental 

contamination of PFASs in soils and water sheds, remediation and purification costs are 

currently incurred across Europe. Affected areas include PFAS production locations and large 

airports that used PFAS-containing firefighting foams. The costs associated with the 

remediation of contaminated soils due to PFAS-containing firefighting foams alone has been 

estimated to range from hundreds of millions to billions of euros if such use would be allowed 

to continue in the future (ECHA, 2022). Around PFAS production sites soils can be 

contaminated with PFASs leading to significant remediation cost. In Belgium, 3M recently 

signed a remediation agreement of €571 million with the Flemish government for PFAS-

related remedial actions around their PFAS production facility in Zwijndrecht20. In addition, 

PFAS-contaminated soils have led to delays in infrastructure and building projects in the 

Netherlands and Belgium, leading to increased costs for society. It is therefore plausible that 

high costs would be incurred in the future under the baseline scenario with continued 

production and use of the PFASs in scope in Europe due to new needs for soil remediation or 

clean-up. If remediation or clean–up is even possible at all. 

PFASs are detected in drinking water around Europe (see 1.1.5.7). In the Netherlands, PFASs 

in drinking water produced from surface water (river) are already above acceptable 

concentrations considering health-based guidance values and exposure to PFASs from other 

sources (food and environment)21. Due to their properties, most PFASs are difficult to remove 

from drinking water with current techniques in a manner which would be feasible for normal 

drinking water purification facilities. In Italy, the local water supply company Acque del 

Chiampo S.p.A. invested over €20 million on purification and remediation due to large scale 

PFAS contamination in the Veneto Region affecting groundwater, surface water, drinking 

water and land. One of the sources of the contamination has been a fluorochemicals 

production plant (EurEau, 2020). Continued use and subsequent emissions of PFASs into the 

environment will increase the share of drinking water inlets that need additional purification 

efforts to filter out PFASs at significant costs. The European representation of drinking water 

and waste water operators (EurEau) are particularly concerned about the affordability of water 

services with increased costs for water purification due to PFAS contamination (EurEau, 

2020).  

PFAS contaminated surface waters leads to a decrease in fishing grounds as consumption of 

fish, shellfish and crustaceans from these waters can lead to exceedance of the health-based 

guidance value for PFASs. To date, recreational and professional fishing in parts of the Dutch 

Western Scheldt is advised against by the Dutch Fishermen’s Association due to the high PFAS 

concentrations leading to additional costs for the fishing industry. 

2.4.4.1. Comparison of different restriction options 

Applying CEA requires quantitative data on the expected costs and the expected emission 

reduction of each restriction option considered. As illustrated by Table 8 and Table 9, this 

information is only available in very few cases, e.g. in relation to PFAS manufacturing. As 

such, a ranking of restriction options based on cost-effectiveness is not possible for most 

sectors. Cost-effectiveness and proportionality will thus be assessed in a qualitative manner. 

To propose the most appropriate RO, the Dossier Submitters provide information on the 

differences between RO1 and RO2 with respect to the extent of emission reduction (used as 

                                           

20 https://news.3m.com/2022-07-06-Agreement-Reached-Between-the-Flemish-Government-and-3M-

Belgium-to-Support-the-People-of-Flanders, date of access: 2023-01-06.  
21 https://www.rivm.nl/en/news/pfas-levels-in-drinking-water-from-river-water-need-to-be-brought-

down, date of access: 2023-01-06.  

https://news.3m.com/2022-07-06-Agreement-Reached-Between-the-Flemish-Government-and-3M-Belgium-to-Support-the-People-of-Flanders
https://news.3m.com/2022-07-06-Agreement-Reached-Between-the-Flemish-Government-and-3M-Belgium-to-Support-the-People-of-Flanders
https://www.rivm.nl/en/news/pfas-levels-in-drinking-water-from-river-water-need-to-be-brought-down
https://www.rivm.nl/en/news/pfas-levels-in-drinking-water-from-river-water-need-to-be-brought-down
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proxy for the benefits of different restriction options) and costs with a view of highlighting the 

trade-offs between RO1 and RO2 for different use sectors. In Table 13, derogations are 

‘proposed’ in case the evidence base on the non-existence of technically and economically 

feasible alternatives is concluded to be sufficiently strong. Derogations are marked ‘for 

reconsideration’ in case the evidence base is concluded to be too weak to propose them as 

derogation even though the Dossier Submitters recognize that such a derogation could 

potentially be warranted. For those marked ‘for reconsideration’, additional evidence is 

needed to justify the derogations.       
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Table 13. Comparison of RO1 and RO2. 

Use sector 

(with uses) 

Derogations 

under RO2 

Cost and other impacts (in 

comparison to RO1) 

Environmental impact 

(in comparison to RO1) 

Other aspects Overall evaluation 

PFAS Manufacturing (Annex E.2.1.) 

Sector as a 

whole 

5-year derogation 

after the transition 

period proposed 

for:  

 Polymerisation aids 

in the production of 

polymeric PFASs 

other than PTFE, 

PDVF and FKM 

No information is available to 

quantify a difference in the 

producer surplus losses between 

RO1 and RO2. However, the 

expected reduction in producer 

surplus losses could be limited as 

this depends on the ability to 

manufacture the PFAS volumes 

for the derogated uses at 

competitive prices within the EU.  

Evidence for an 

evaluation of expected 

additional emissions is 

lacking. 

 The additional emissions and 

reduced producer surplus 

losses are conditional to the 

ability of EU manufactures to 

continue to produce PFASs at 

competitive prices for use for 

the proposed derogations. 

TULAC (Annex E.2.2.) 

Includes: 

 Home textiles 

 Consumer 

apparel 

 Professional 

apparel 

(including 

PPE) 

 Technical 

textiles 

 Leather 

 Home fabric 

treatments 

(sprays) 

 Textiles for 

use in engine 

bays (for 

noise and 

5-year derogation 

after the transition 

period proposed 

for: 

 Textiles for the use 

in filtration and 

separation media 

used in high 

performance air 

and liquid 

applications in 

industrial or 

professional 

settings that 

require a 

combination of 

water- and oil 

repellence 

 

 Low (instead of high) producer 

surplus losses as a result of 

business closures in relation to 

professional apparel, technical 

textiles and textiles for use in 

engine bays, including more 

limited impacts in the wider 

supply chain  

 Producer surplus losses from 

substitution in the professional 

apparel sector are higher (in 

comparison to RO1), but are still 

found to be low due to low 

internalization of costs 

 Producer surplus losses from 

substitution in relation to 

technical textiles, which were 

classified as medium under RO1 

as a result of substitution in 

relation to outdoor technical 

The expected emission 

reduction for all TULAC 

sub-sectors together 

under RO1 equals around 

95% of baseline 

emissions (and covers 

PFAAs and PFAA 

precursors, 

fluoropolymers and 

PFPEs). 

 While the fraction of PPE 

use for risk category III 

in the EEA could be 

small (about 20%, PFAS 

releases from textile 

treatment can be 

assumed to be high 

(ERC 5, 50% total 

release). There is 

sufficiently strong 

A derogation for 

filtration and 

separation media 

used in high 

performance air 

and liquid 

applications that 

require a 

combination of 

water-and oil 

repellence 

properties is 

proposed for the 

REACH restriction 

on PFHxA, its salts 

and related 

substances 

Significantly higher 

emissions, and potential 

long-term impacts in 

exchange for: 

 Lower impacts on industry 

and industry actors that 

are not associated with 

identified risk, i.e. 

companies in the upstream 

supply chain; 

 Less pronounced socio-

economic impacts on 

customers due to 

preventing absence of 

certain types of PPE, 

textiles for the use in 

engine bays and high-

performance membranes 

(as well avoiding the 

associated costs in relation 
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Use sector 

(with uses) 

Derogations 

under RO2 

Cost and other impacts (in 

comparison to RO1) 

Environmental impact 

(in comparison to RO1) 

Other aspects Overall evaluation 

vibration 

insulation) 

12-year derogation 

after the transition 

period proposed 

for: 

 Personal protective 

equipment (PPE) 

intended to protect 

users against risks 

as specified in 

Regulation (EU) 

2016/425, Annex 

I, Risk Category III 

(a) and (c) 

 Personal protective 

equipment (PPE) in 

professional 

firefighting 

activities intended 

to protect users 

against risks as 

specified in 

Regulation (EU) 

2016/425, Annex 

I, Risk Category III 

(a) - (m) 

 Impregnation 

agents for re-

impregnating of 

textiles, are higher (in 

comparison to RO1) due to 

substitution in relation to high 

performance membranes, but 

change is limited by low 

internalization of costs in 

relation to this application 

 Producer surplus losses from 

substitution for textiles for use 

in engine bays are higher, but 

considered to be low given low 

internalization of cost 

 Consumer surplus losses from 

price changes in relation to 

professional apparel are higher, 

but are still found to be 

comparatively low due to low 

annual sales volume 

 Consumer surplus losses from 

price changes in relation to 

technical textiles are 

significantly higher22 (in 

comparison to RO1) due to 

additional consumer surplus 

losses associated with high 

performance membranes (in 

relation to which price changes 

will likely be high given the 

evidence that a 

derogation of PFAS use 

in PPE will cause 

substantial additional 

emissions, but below 

emission levels which 

would occur under a full 

derogation of PFAS use 

in PPE (see Annex E for 

details).  

 Filters/membranes are 

likely to cause emissions 

to a lesser extent 

compared to 

professional apparel 

applications for which a 

derogation is proposed, 

for example due to an 

assumed lower release 

factor (ERC12a, low 

release). If wear occurs 

under a high mechanical 

impact (ERC12b) 

emissions would be 

higher (20% instead of 

2.5%) and may then not 

be considered negligible. 

There is sufficiently 

to a shortened lifetime of 

equipment), which are 

however balanced out to 

some extent by increased 

consumer surplus losses 

from price changes; and  

 Lower employment losses 

                                           

22 Due to a lack of data on sales volumes of high performance membranes, no definite conclusion on whether consumer surplus losses will be medium or high in 

comparison to other TULAC sub-sectors can be drawn as it is not clear whether the sales volume of high performance membranes results in a total sales volume 

of technical textiles that is comparable in magnitude to consumer apparel and home textiles, for which consumer surplus losses are found to be high. 



ANNEX XV RESTRICTION REPORT – Per- and polyfluoroalkyl substances (PFASs) 

164 

Use sector 

(with uses) 

Derogations 

under RO2 

Cost and other impacts (in 

comparison to RO1) 

Environmental impact 

(in comparison to RO1) 

Other aspects Overall evaluation 

articles referred to 

above 

 

12-year derogation 

after the transition 

period is marked 

for 

reconsideration 

after the Annex XV 

report consultation 

for: 

 [Textiles for the 

use in engine bays 

for noise and 

vibration insulation 

used in the 

automotive 

industry]  

 

 

comparatively high substitution 

costs, which are full passed on 

to customers)  

 Consumer surplus losses from 

price changes in relation to 

textiles for use in engine bays, 

instead of their unavailability  

 The absence of some types of 

PPE and their early disposal due 

unavailability of impregnation 

agents is avoided, but other 

types of PPE need to be 

disposed before the end of the 

lifecycle due to the inability to 

re-impregnate them 

 Impacts on the lifetime of 

industrial equipment due to the 

non-existence of suitable high-

performance membranes are 

avoided 

 Lower employment losses, due 

lower level of business closure in 

relation to professional apparel, 

technical textiles and textiles for 

use in engine bays 

 

strong evidence that 

additional emissions of a 

time-limited derogation 

can be expected to be 

significantly below 

additional emissions 

under the maximum 

additional emission 

scenarios (see Annex E 

for details).  

 For textiles for the use 

in engine bays, there is 

no evidence on the 

expected environmental 

impacts of the potential 

derogation marked for 

reconsideration. 

Food contact materials and packaging (Annex E.2.3.) 

Includes: 

 Consumer 

cookware 

5-year derogation 

after the transition 

period proposed 

for: 

 (i) Food contact 

materials for the 

A 5-year derogation targeted at 

use of PFASs in other equipment 

for food and feed production, 

recognising that PFAS seals, 

pipes, gaskets, tubes etc are 

deeply integrated into 

No evidence is 

available about the 

precise amount of 

additional emissions for 

the two specific 

derogations. However, 

 Potentially substantial 

additional emissions in 

exchange for:  

 Reduced producer surplus 

losses for companies 

involved in the 
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Use sector 

(with uses) 

Derogations 

under RO2 

Cost and other impacts (in 

comparison to RO1) 

Environmental impact 

(in comparison to RO1) 

Other aspects Overall evaluation 

 Industrial 

food and feed 

production 

 Non-stick 

coatings in 

industrial and 

professional 

bakeware 

Paper & board 

packaging 

 Plastic 

packaging 

purpose of 

industrial and 

professional food 

and feed 

production  

 

5-year derogation 

after the transition 

period is marked 

for 

reconsideration 

after the Annex XV 

report consultation 

for: 

 (ii) [Non-stick 

coatings in 

industrial and 

professional 

bakeware] 

 

manufacturing and processing 

equipment. A derogation would 

remove the need for rapid 

transition generating significant 

pressures on industry leading to 

high producer surplus losses and 

potential for business closures, 

which could have knock-on 

consequences for consumers. The 

derogation is considered 

sufficient to mitigate much of 

these problems. 

 

Whilst non-stick coatings made 

from alternatives are widely 

accepted in the domestic market 

the situation is less clear for 

professional food and feed 

production. A 5-year derogation 

for use of PFASs in non-stick 

coatings in the industrial and 

professional food and feed 

production would provide 

opportunity for businesses to 

gradually switch away from PFAS 

coatings, including the companies 

(largely SMEs) involved in 

recoating bakeware. The Dossier 

Submitters consider that this 

provides sufficient time to limit 

inevitable producer surplus losses 

linked to a switch to the use of 

alternatives. 

maximum additional 

emissions assuming a 

full derogation of 

fluoropolymers can be 

estimated and account of 

2 822 t (30-year period). 

In relation to this 

reference scenario, 

additional emissions of 

the proposed derogation 

are considered to be 

small. 

manufacture of non-stick 

coating materials and 

other equipment for the 

industrial and professional 

food and feed production 

and associated reduced 

consumer surplus losses 
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Use sector 

(with uses) 

Derogations 

under RO2 

Cost and other impacts (in 

comparison to RO1) 

Environmental impact 

(in comparison to RO1) 

Other aspects Overall evaluation 

Metal plating and manufacture of metal products (Annex E.2.4.) 

Includes: 

 Hard chrome 

plating 

 Decorative 

plating with 

chrome, 

plating on 

plastics and 

plating with 

metals other 

than chrome 

 Manufacture 

of metal 

products not 

addressed 

elsewhere 

5-year derogation 

after the transition 

period is marked 

for 

reconsideration 

after the Annex XV 

report consultation 

for: 

 [Hard chrome 

plating] 

 

For the hard chrome plating 

sector there is weak evidence of 

difficulty in transitioning from 

PFASs. Added time offered by the 

derogation provides opportunity 

to develop and implement 

alternatives, reducing both 

potential producer and consumer 

losses 

 

 

It is estimated that RO1 

would reduce emissions 

by 94% (171 t over the 

30-year period 2025 to 

2055). Expected 

additional emissions 

resulting from the 

derogation can be 

expected to be very close 

or even equivalent to 

emissions of the 

maximum emission 

scenario, being 41 t for a 

period of 30 years (2025-

2055). The derogation is, 

therefore, expected to 

reduce the effectiveness 

of the restriction 

considerably, i.e. from 

94% under a full ban 

(RO1) to 77% compared 

to the baseline. 

This proposal is 

broadly in line with 

the PFHxA dossier. 

Substantially higher 

emissions (i.e. close to 

worst-case reference 

scenario) in exchange for: 

Potential reduction of 

producer and consumer 

losses and the risk of job 

losses.  

Consumer mixtures (Annex E.2.5.) 

Sector as a 

whole 

No derogations 

proposed 

Not applicable. Not applicable. Not applicable. Impacts of RO2 are equal to 

RO1   

Cosmetics (Annex E.2.6.) 

Sector as a 

whole 

No derogations 

proposed 

Not applicable. Not applicable. Not applicable. Impacts of RO2 are equal to 

RO1   

Ski wax (Annex E.2.7.) 
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Use sector 

(with uses) 

Derogations 

under RO2 

Cost and other impacts (in 

comparison to RO1) 

Environmental impact 

(in comparison to RO1) 

Other aspects Overall evaluation 

Sector as a 

whole 

No derogations 

proposed 

Not applicable. Not applicable. Not applicable. Impacts of RO2 are equal to 

RO1     

Applications of fluorinated gases (Annex E.2.8.) 

Note that mobile air conditioning (MAC) and transport refrigeration, including military applications, are covered under Transport below 

Includes: 

 Refrigeration 

 Air 

conditioning 

and heat 

pumps 

 Foam blowing 

agents 

 Solvents 

 Propellants 

 Magnesium 

casting 

 Fire 

suppressants 

 Preservation 

of cultural 

paper-based 

materials 

 Insulating gas 

in electrical 

equipment 

5-year derogation 

after the transition 

period proposed 

for:   

 (i) Refrigerants in 

low temperature 

refrigeration 

below -50 °C 

 (xiv) Insulating 

gases in high-

voltage 

switchgear 

(above 145 kV) 

 

5-year derogation 

after the transition 

period is marked 

for 

reconsideration 

after the Annex XV 

report consultation 

for: 

 (vi) [Foam 

blowing agents in 

expanded foam 

sprayed on site 

for building 

insulation] 

Additional time would permit 

more opportunity to research and 

introduce cost-effective 

alternatives whilst limiting loss of 

producer and consumer surplus 

and welfare losses: 

 

The gradual replacement of aging 

refrigeration and AC systems will 

reduce the need for maintenance 

of commercial and industrial 

systems using PFASs over time, 

though it is to be expected that 

many such systems will still be 

operational after a 12-year 

derogation. Scrappage of those 

systems through a lack of 

suitable refrigerant rather than 

technical or economic 

obsolescence would generate 

potentially substantial consumer 

surplus loss, though this is likely 

to be mitigated to an extent by 

improved efficiency of newer 

technology. 

 

The need for public confidence in 

fire safety systems indicates 

potential for significant welfare 

For (i): A 5-year 
derogation of all 

fluorinated gases use for 
industrial refrigeration 
causes additional 

emissions of 111 705 t. 
No evidence is available 
about the precise amount 
of additional fluorinated 
gases emissions from this 
specific derogation. 
However, emissions can 

be expected to be small 
compared to a derogation 

of fluorinated gases use 
for industrial refrigeration 
(about 10% as a worst 
case estimate). 
Compared to a maximum 

additional emission 
scenario (i.e. a 
derogation of all 
fluorinated gases use) 
additional emissions from 
the proposed derogation 

account of <1%.  

 

For (ii): A 12-year 
derogation of all 
fluorinated gases use for 

industrial refrigeration 
causes additional 
emissions of 136 680 t. 

 Higher emissions overall, 

and substantial emissions for 

some uses, in exchange for: 

 The potential benefits for 

producers of low 

temperature refrigeration 

(5-year) and refrigerated 

centrifuges (12-year) 

 Avoidance of the 

impracticality of replacing 

industrial and commercial 

refrigeration systems at 

large scale in a limited 

time period.  

 Excluding the potential for 

significant welfare loss in 

the event that the safety 

of alternatives in high rise 

(etc) buildings is not 

demonstrated 

 Limiting the loss of 

producer and consumer 

surplus and welfare losses 

from use of less effective 

or more hazardous foam 

blowing agents; less 

effective solvents, 
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Use sector 

(with uses) 

Derogations 

under RO2 

Cost and other impacts (in 

comparison to RO1) 

Environmental impact 

(in comparison to RO1) 

Other aspects Overall evaluation 

 

12-year derogation 

after the transition 

period proposed 

for:   

 (ii) Refrigerants 

in laboratory test 

and 

measurement 

equipment  

 (iii) Refrigerants 

in refrigerated 

centrifuges  

 (iv) Maintenance 

and refilling of 

existing HVACR 

equipment put on 

the market before 

[18 months after 

EiF] and for which 

no drop-in 

alternatives exist 

 (vii) Industrial 

precision cleaning 

fluids 

 (viii) Cleaning 

fluids for use in 

oxygen-enriched 

environments 

 (xii) Clean fire 

suppressing 

agents where 

current 

loss in the event that the safety 

of alternatives in high rise (etc) 

buildings is not demonstrated 

and restrictive building codes 

remain in force. 

 

Additional time would permit 

more opportunity to research and 

introduce cost-effective 

alternatives whilst limiting loss of 

producer and consumer surplus 

and welfare losses from use of 

less effective or more hazardous 

foam blowing agents; less 

effective solvents, propellants 

and fire suppressants; and from 

an increased risk of damage to 

cultural assets. 

 

With respect to insulating gases 

in electrical equipment, the 

additional time provides 

manufactures and downstream 

uses the opportunity to 

substitute instead of ceasing 

operation thereby limiting 

producer surplus losses, 

employment impacts and impacts 

on customers 

 

 

There is no evidence 
available about the 
precise amount of 

additional fluorinated 
gases emissions from this 
specific derogation. 
However, additional 
fluorinated gases 

emissions from this 
derogation can be 

expected to be very small 
(<10% compared to a 
derogation of all 
fluorinated gases use for 
industrial refrigeration). 
Compared to a maximum 

additional emission 
scenario (i.e. a 
derogation of all 

fluorinated gases use) 
additional emissions from 
the proposed derogation 
would account of < 1%. 

 

For (iii): A derogation of 
all fluorinated gases use 
for industrial refrigeration 

causes additional 
emissions of 136 680 t. 
No evidence is available 
about the precise amount 

of additional fluorinated 
gases emissions from this 
specific derogation. 

However, emissions can 
be expected to be small 
(about 1% as a worst 
case estimate) Compared 
to a maximum additional 

propellants and fire 

suppressants 

 Limiting a significant risk 

to human life (e.g. in 

aircraft or military 

vehicles; asphyxiation 

through flooding areas 

with inert gases) or 

potential destruction of 

valued assets that would 

be damaged by fire and by 

other fire suppressants 

such as water (e.g. 

electronics, historic 

artefacts)  

 Preservation of cultural 

paper-based materials 

 Limiting socio-economic 

costs due to delayed 

power grid expansions, 

inadequate electricity 

transmission and increased 

risk of outages 
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Use sector 

(with uses) 

Derogations 

under RO2 

Cost and other impacts (in 

comparison to RO1) 

Environmental impact 

(in comparison to RO1) 

Other aspects Overall evaluation 

alternatives 

damage the 

assets to be 

protected or pose 

a risk to human 

health 

 

12-year derogation 

after the transition 

period is marked 

for 

reconsideration 

after the Annex XV 

report consultation 

for:   

 (ix) [Industrial 

and professional 

use of solvent-

based debinding 

systems in 3D 

printing] 

 (x) [Industrial 

and professional 

use of smoothing 

agents for 

polymer 3D 

printing 

applications] 

 (xi) [Propellants 

for technical 

aerosols for 

applications 

where non-

emission scenario (i.e. a 
derogation of all 
fluorinated gases use) 

additional emissions from 
the proposed derogation 
are considered to be 
marginal (< 0.01%). 

 

For (iv): No evidence is 
available about the 
precise amount of 
additional fluorinated 
gases emissions from this 
specific derogation. A 12-

year derogation of all 
fluorinated gases use in 
commercial and industrial 
refrigeration, mobile and 
stationary air conditioning 

will lead to additional 
emissions of 349 889 t, 

which is more than 3 
times higher than 
emissions under a ban of 
fluorinated gases (RO1) 
and would be about 50% 
of a maximum additional 

emission scenario (i.e. a 
derogation of all 
fluorinated gases use). 

 

For (vi): A 5-year 

derogation of all 
fluorinated gases use in 
closed cell foam blowing 
will lead to additional 
emissions of 108 047 t, 
which is slightly higher 

than emissions under a 
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Use sector 

(with uses) 

Derogations 

under RO2 

Cost and other impacts (in 

comparison to RO1) 

Environmental impact 

(in comparison to RO1) 

Other aspects Overall evaluation 

flammability and 

high technical 

performance of 

spray quality are 

required] 

 (xiii) 

[Preservation of 

cultural paper-

based materials] 

 

A time-unlimited 

derogation after the 

transition period 

proposed for:  

 (v) Refrigerants 

in HVACR-

equipment in 

buildings where 

national safety 

standards and 

building codes 

prohibit the use 

of alternatives 

ban of fluorinated gases 
(RO1). Though evidence 
on the precise amount of 

emissions resulting from 
this use-specific 
derogation is lacking, it is 
expected that additional 
emissions of the 

derogation correspond to 
approximately 10% 

compared to the 
maximum additional 
emission scenario 
scenario (i.e. a full 
derogation of fluorinated 
gases use). 

 

For (vii), (viii), (ix) and 
(x): A 12-year derogation 

of all fluorinated gases 
use in solvents will lead 

to additional emissions of 
92 730 t, which is slightly 
higher than emissions 
under a ban of fluorinated 
gases (RO1). Evidence for 
a qualitative evaluation of 

expected additional 
fluorinated gases 
emissions in this 
application is lacking, but 

they are expected to be 
small compared to the 
maximum additional 

emission scenario 
scenario. 

 

For (xii): A 12-year 

derogation of all 



ANNEX XV RESTRICTION REPORT – Per- and polyfluoroalkyl substances (PFASs) 

171 

Use sector 

(with uses) 

Derogations 

under RO2 

Cost and other impacts (in 

comparison to RO1) 

Environmental impact 

(in comparison to RO1) 

Other aspects Overall evaluation 

fluorinated gases use in 
fire suppressants will lead 
to additional emissions of 

102 183 t, which is 
slightly higher than 
emissions under a ban of 
fluorinated gases (RO1). 
Given this evidence 

additional emissions of 
the proposed derogation 

will account of about 14% 
of emissions under the 
maximum additional 
emission scenario (i.e. a 
derogation of all 
fluorinated gases). 

 

For (xiii): Evidence for a 
qualitative evaluation of 

expected additional 
emissions is lacking. Still, 

considering the marginal 
use of PFAS in this 
application, additional 
emissions are likely very 
small to marginal. 

 

For (xiv): Evidence for a 

qualitative evaluation of 

additional emissions is, 

however, not available. It 

can be expected that a 

derogation will cause 

limited emissions due to 

low leakage rates 

Medical devices (Annex E.2.9.) 
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Use sector 

(with uses) 

Derogations 

under RO2 

Cost and other impacts (in 

comparison to RO1) 

Environmental impact 

(in comparison to RO1) 

Other aspects Overall evaluation 

Includes: 

 Implantable 

medical 

devices (not 

including 

meshes, 

wound 

treatments 

products, and 

tubes and 

catheters) 

 Hernia 

meshes 

 Wound 

treatment 

products 

 Tubes and 

catheters 

 Coatings of 

Metered Dose 

Inhalers 

(MDIs) 

 Other coating 

applications 

 Cleaning and 

heat transfer: 

engineered 

fluids 

 Sterilization 

gases 

12-year derogation 

after the transition 

period proposed 

for: 

 (i) Implantable 

medical devices 

(not including 

meshes, wound 

treatment 

products, and 

tubes and 

catheters) 

 (iv) Tubes and 

catheters 

 (v) Coatings of 

Metered Dose 

Inhalers (MDIs) 

 (viii) Diagnostic 

laboratory testing 

 

12-year derogation 

after the transition 

period is marked 

for 

reconsideration 

after the Annex XV 

report consultation 

for:  

 (ii) [Hernia 

meshes] 

 (iii) [Wound 

treatment 

products] 

Public health concerns (and their 

related socio-economic costs) 

due to reduced functionality of 

implantable medical devices are 

avoided when feasible 

alternatives are identified, 

developed and approved during 

the derogation period.  

 

Reduced socio-economic costs 

can be expected related to tubes 

and catheters, since no 

derogation would likely result in 

more invasive procedures and/or 

procedures that are more painful 

for the patient.    

 

A reduction of high socio-

economic costs can be expected 

resulting from reduced 

functionality of metered dose 

inhalers.  

A reduction of the impacts on the 

feasibility of diagnostic laboratory 

testing can be expected, which in 

turn would have severe 

implications on public health. 

   

Public health concerns related to 

the functionality of hernia 

meshes (increased risk of 

intestinal damage and fistula 

formation in patients) and their 

No evidence available 

about the precise amount 

of additional emissions 

from this derogation. 

 

For (i), (ii), (iv), (ix), 

(xi), (xii): Under the 

reference scenario, 

assuming a full 

derogation of all 

polymeric PFAS in this 

sector, maximum 

additional emissions 

would be 16 116 t (30-

year period), which is 

slightly higher than 

emissions under RO1. 

Additional emissions 

arising from the proposed 

derogation are expected 

to be be lower than the 

reference scenario. 

 

For (iii), (v), (vi), (x), 

(xiii): Under the 

reference scenario, 

assuming a full 

derogation of all 

polymeric and PFAA PFAS 

use in this sector, 

maximum additional 

emissions would be 

27 647 t (30-year 

period), which is slightly 

 Higher and potentially 

substantial additional 

emissions in exchange for:  

 Substantial lower socio-

economic costs related to 

public health effects, in the 

form of reduced risk of 

implantable medical device 

failures and lower 

frequency of implant 

replacements.  

 Substantially lower socio-

economic costs related to 

public health effects, in the 

form of reduced frequency 

of invasive procedures 

and/or reduction in pain 

suffered by the affected 

patients. 

 Substantially lower socio-

economic costs related to 

public health effects, in the 

form of maintained 

functionality of metered 

dose inhalers. 

 Substantially lower socio-

economic costs related to 

public health effects, in the 

form of availability of 

feasible diagnostic 

laboratory testing.   

 Potential lower socio-

economic costs related to 
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Use sector 

(with uses) 

Derogations 

under RO2 

Cost and other impacts (in 

comparison to RO1) 

Environmental impact 

(in comparison to RO1) 

Other aspects Overall evaluation 

 Diagnostic 

laboratory 

testing 

 Membranes 

used for 

venting of 

medical 

devices 

 Rigid gas 

permeable 

(RGP) contact 

lenses and 

ophthalmic 

lenses 

 Propellants in 

Metered Dose 

Inhalers 

(MDIs) 

 Packaging of 

medical 

devices 

 (vi) [Coating 

applications for 

medical devices 

other than 

Metered Dose 

Inhalers (MDIs)] 

 (vii) [Cleaning 

and heat 

transfer: 

engineered fluids 

for medical 

devices] 

 (ix) [Rigid gas 

permeable (RGP) 

contact lenses 

and ophthalmic 

lenses] 

 (x) [Membranes 

used for venting 

of medical 

devices] 

 (xi) [PCTFE-based 

packaging for 

medicinal 

preparations, 

medical devices 

and molecular 

diagnostics]  

 (xii) [PTFE in 

ophthalmic 

solutions 

packaging]  

related socio-economic costs 

would be avoided. 

 

No information is available on the 

cost impact of a derogation for 

wound treatment products; other 

coating applications or 

membranes used for venting of 

medical devices. Reduced socio-

economic impacts from other 

coating applications and 

engineered fluids for cleaning and 

heat transfer need further 

clarification. 

 

Reduction in socio-economic 

costs in terms of:  

 quality-of-life reductions for 

users of eyeglasses and RGP 

contact lenses, and   

 increased costs due to more 

frequent replacements of 

eyeglasses.  

The information provided does 

not allow for quantification of 

these impacts.       

 

Avoidance of high socio-economic 

costs in applications where 

packaging is vital for functionality 

and safety, and where there are 

no available alternatives that 

meets the technical 

higher than emissions 

under RO1. Additional 

emissions from these 

derogations can be 

expected to me a small 

fraction of emissions 

compared to the 

reference scenario. 

 

For (vii): Under the 

reference scenario (= full 

derogation of all 

fluorinates gases’ use in 

this sector) maximum 

additional emissions 

would be 39 915 t (30-

year period), which is 

substantially higher than 

emissions under RO1. 

This would reduce the 

overall effectiveness of 

the restriction in this 

sector from 97% to about 

80%. 

 

For (viii): Under the 

reference scenario, 

assuming a full 

derogation of all 

polymeric PFAS, 

fluorinated gases and 

PFAA PFAS in this sector, 

maximum additional 

emissions would be 

public health effects, in the 

form of reduced risk of 

intestinal damage and 

fistula formation in 

patients  

 Potential lower socio-

economic costs related to 

public health effects of 

RGP contact lenses and 

ophthalmic lenses 

 Potential avoidance of high 

socio-economic costs in 

applications where 

packaging is vital for 

functionality and safety, 

and where there are no 

available alternatives that 

meets the technical 

requirements. 
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Use sector 

(with uses) 

Derogations 

under RO2 

Cost and other impacts (in 

comparison to RO1) 

Environmental impact 

(in comparison to RO1) 

Other aspects Overall evaluation 

 (xiii) [Packaging 

of terminally 

sterilised medical 

devices] 

 

requirements. However, no 

information is available to 

identify these applications. 

Further information is requested 

in the Annex XV report 

consultation.   

50 023 t (30-year 

period), which is 

substantially higher than 

emissions under RO1. 

Factual emissions from 

this derogations are 

assumed to be a small 

fraction of emissions 

under the reference 

scenario. 

Transport (Annex E.2.10.) 

Includes:  

 Use of PFASs 

in applications 

affecting the 

proper 

functioning 

related to the 

safety of 

vehicles, and 

affecting the 

safety of 

operators, 

passengers or 

goods, to the 

extent not 

addressed 

under other 

parts of this 

proposed 

restriction 

(e.g. under 

lubricants, 

5-year derogation 

after the transition 

period proposed 

for: 

 (i) Refrigerants in 

mobile air 

conditioning 

(MAC)-systems in 

combustion 

engine vehicles 

with mechanical 

compressors 

 (ii) Refrigerants 

in transport 

refrigeration 

other than in 

marine 

applications 

 

12-year derogation 

after the transition 

Alternatives for MAC and 

refrigeration are available but 

would require redesign of MAC 

and refrigeration systems. The 

derogation is designed to be long 

enough for manufacturers to 

undertake the necessary R&D, 

etc. to bring the alternatives to 

the mass market. The 5-year 

derogation is considered long 

enough to avoid significant 

producer and consumer losses. 

 

Reduced producer surplus loss 

compared to RO1 given the need 

for recertification of components 

using alternative substances in 

hydraulic fluid.  

 

PFAS components are to be 

found throughout vehicles (road, 

rail, sea and air). Whilst drop-in 

For (i) and (iii): 
For the proposed 
derogation total 
maximum additional 
emissions of a 5- year 
derogation of fluorinated 

gases use for MAC are 

95 076 t. Though no 
evidence is available 
about the precise fraction 
of emissions, for (i) it is 
assumed that emissions 
will be up to 90% of 
emissions expected under 

a full derogation of 
fluorinated gases. 

For (iii) the fraction of 
emissions is assumed to 

be up to 100% (worst-
case). 

 

For (ii): For the proposed 
derogation total 
maximum additional 
emissions of a 5- year 
derogation of fluorinated 

 Higher emission amount in 

exchange for: 

 Avoidance of significant 

producer and consumer 

losses for MAC and 

refrigeration systems  

 Reduced producer surplus 

loss in aircraft and 

aerospace industry 

 Potential avoidance of 

major disruption to the 

EU’s largest manufacturing 

sector. The derogations 

proposed are designed to 

provide the industry with 

sufficient time to phase 

PFAS from the sector 

whilst maintaining product 

quality. 

 Potential substantial 

welfare losses to military 

service employees and 
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Use sector 

(with uses) 

Derogations 

under RO2 

Cost and other impacts (in 

comparison to RO1) 

Environmental impact 

(in comparison to RO1) 

Other aspects Overall evaluation 

electronic 

equipment 

and TULAC) 

 Hydraulic 

fluids 

 Mobile Air 

Conditioning 

(MAC) 

 Transport 

refrigeration 

 MAC- and 

refrigeration 

in military 

applications 

 

period proposed 

for: 

 (v) Additives to 

hydraulic fluids 

for anti-

erosion/anti-

corrosion in 

hydraulic systems 

(incl. control 

valves) in aircraft 

and aerospace 

industry 

 

12-year derogation 

after the transition 

period is marked 

for 

reconsideration 

after the Annex XV 

report consultation 

for:  

 (iii) [applications 

affecting the 

proper 

functioning 

related to the 

safety of vehicles, 

and affecting the 

safety of 

operators, 

passengers or 

goods] 

replacements will be available for 

some components this will not be 

the case throughout. The 

derogation provides time for 

(e.g.) development of new 

polymers and redesign of 

affected parts where necessary, 

and time for approval and 

certification of new parts. 

Without a derogation it would not 

be possible to continue producing 

vehicles in Europe leading to 

substantial producer and 

consumer losses. 

 

The alternatives available for 

refrigeration systems in other 

vehicles could be used in military 

applications. However, in 

extreme situations that are not 

uncommon for the military they 

could bring added risk linked to 

flammability, high pressure 

loading, and toxicity, that would 

be incompatible with the duty of 

care to service employees, 

risking substantial welfare losses 

and reduced market share for 

manufacturers. 

gases use for MAC are 
194 315 t. Though no 
evidence is available 

about the precise fraction 
of emissions, it is 
assumed that emissions 
are substantially lower 
compared to the 

maximum emission 
scenario. 

 
For (iv): No evidence is 
available about the 
precise amount of 
additional emissions. 
Assuming a derogation of 

all polymeric PFAS use, 
maximum additional 
emissions will be 

33 929 t. This is slightly 
higher than additional 
emissions under a full ban 
(RO1, being 28 306 t). 

For (v): No evidence is 

available about expected 

additional emissions 

arising from this 

derogation. However, 

additional emissions are 

assumed to be small as 

the PFAS use derogated is 

limited and has only some 

applications in aviation. 

reduced market share for 

manufacturers of military 

transport vehicles. 
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Use sector 

(with uses) 

Derogations 

under RO2 

Cost and other impacts (in 

comparison to RO1) 

Environmental impact 

(in comparison to RO1) 

Other aspects Overall evaluation 

 (iv) [Use as 

refrigerants and 

for mobile air 

conditioning 

(MAC) in vehicles 

in military 

applications] 

Electronics and semiconductor (Annex E.2.11.) 

Includes: 

 Electronics 

 Semi-

conductors 

12-year derogation 

after the transition 

period is marked 

for 

reconsideration 

after the Annex XV 

report consultation 

for:  

 [The 

semiconductor 

manufacturing 

process] 

A derogation would limit: 

 high producer surplus losses as 

a result of business closures 

due to not being able to 

manufacture semiconductors  

 high socio-economic costs to 

customers due to the 

unavailability of articles using 

semiconductors  

 Employment losses as a result 

of high share of business 

closures  

No evidence available 

about the expected 

additional PFAS 

emissions arising from 

the derogation. 

Assuming a full derogation 

of all polymeric PFAS, 

PFAAs incl. precursors, 

and fluorinated PFAS for a 

duration of 12 years would 

cause additional emission 

of 9 394 t (maximum 

additional emission 

scenario). Given the 

assumptions and 

arguments provided 

above it is reasonable to 

assume that factual 

emissions during the 

production and use phase 

of semiconductors will be 

lower. 

 Higher and potentially 

substantial additional 

emissions in exchange for: 

 Limiting producer surplus 

losses as a result of 

business closures  

 Limiting socio-economic 

costs to customers due to 

the unavailability of 

articles using 

semiconductors 

 Limiting employment 

losses 

Energy (Annex E.2.12.) 
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Use sector 

(with uses) 

Derogations 

under RO2 

Cost and other impacts (in 

comparison to RO1) 

Environmental impact 

(in comparison to RO1) 

Other aspects Overall evaluation 

Sector as a 

whole 

5-year derogation 

after the transition 

period proposed 

for: 

 Proton-exchange 

membrane (PEM) 

fuel cells   

The additional time provides 

manufacturers of PEM fuel cells 

the opportunity to substitute 

instead of closing business, 

thereby limiting producer surplus 

losses, employment impacts and 

impacts on customers resulting 

from the unavailability of PEM 

fuel cells.  

Evidence about PFAS 

emissions during the 

production and use phase 

is lacking. However, 

maximum additional 

emissions (assuming a 

full derogation of PFAAs 

and their precursors, and 

of fluoropolymers used in 

the energy sector) will be 

about 607 t, which is 

about 3 times higher 

emissions compared to a 

full ban (RO1). 

 Higher and potentially 

substantial additional 

emissions in exchange for: 

 Lower socio-economic 

impacts i.e. lower producer 

surplus losses, 

employment impacts and 

impacts on customers 

resulting from the 

unavailability of PEM fuel 

cells 

Construction products (Annex E.2.13.) 

Sector as a 

whole 

No derogations 

proposed 

Not applicable. Not applicable. Not applicable. Impacts of RO2 are equal to 

RO1     

Lubricants (Annex E.2.14.) 

Sector as a 

whole 

12-year derogation 

after the transition 

period proposed 

for: 

 Lubricants where 

the use takes 

place under 

harsh conditions 

or use is for safe 

functioning and 

safety of 

equipment 

The losses of functionality 

identified under RO1 are likely to 

be avoided, while costs related to 

reformulation and development 

will be spread out over a longer 

period of time.  

 

There is sufficiently 

strong evidence that 

the proposed derogation 

will cause substantial 

additional emissions. 

Assumung that the 

derogation causes all 

emissions from PFPEs, 

PFAAs and their 

precursors, and 

fluorinated gases, and 

90% of fluoropolymer 

emissions to continue for 

12 years, additional mean 

emissions can be 

 Higher and potentially 

substantial additional 

emissions in exchange for:  

 Lower socio-economic 

impacts, i.e. lower 

producer surplus losses for 

manufacturers and 

lubricants and lower losses 

of functionality for 

downstream users 
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Use sector 

(with uses) 

Derogations 

under RO2 

Cost and other impacts (in 

comparison to RO1) 

Environmental impact 

(in comparison to RO1) 

Other aspects Overall evaluation 

expected to be about 

5 249 t, which is close 

to the maximum 

additional emission 

scenario (= 6 088 t). 

As a result of the 

derogation, the 

effectiveness of the 

restriction is expected to 

decrease to 70%. 

Petroleum and mining (Annex E.2.15.) 

Includes: 

 Non-

polymeric 

PFAS 

applications 

(tracers and 

anti-foaming 

agents) 

 Fluoropolymer 

applications 

12-year derogation 

after the transition 

period proposed 

for: 

 Fluoropolymer 

applications  

A derogation would allow longer 

time to bear the costs related to 

product reformulation that can 

range from tens of thousands of 

euros to millions of euros for any 

single formulation. Product 

reformulation will also imply 

costs relating to quality 

assurance. In addition, loss of 

functionality of products in this 

sector could have substantial 

economic implications, including 

shorter operational lifetime of 

components, increased frequency 

and costs of maintenance, and 

increased operational downtimes. 

No quantification of economic 

impacts available. 

The costs of substitution are 

likely to be borne in full (in the 

form of reduced producer 

It is estimated that RO1 

would reduce emissions 

by 94% compared to the 

baseline (from 77 kt to 

4 kt over the period 2025 

to 2055).  

There is sufficiently 

strong quantitative 

evidence that a 12-year 

derogation of 

fluoropolymer use (incl. 

PFPEs) causes additional 

emissions being more 

than 4 times higher 

compared to RO1 

(30 246 t compared to 

4 284 t under RO1). The 

increase of emissions 

compared to RO1 is 40%. 

 High additional emissions in 

exchange for: 

 Avoided costs related to 

loss of functionality of 

fluoropolymer 

articles/components used 

in this sector. Loss of 

functionality is likely to 

have substantial economic 

implications, including 

shorter operational lifetime 

of components, increased 

frequency and costs of 

maintenance, and 

increased operational 

downtimes.   
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Use sector 

(with uses) 

Derogations 

under RO2 

Cost and other impacts (in 

comparison to RO1) 

Environmental impact 

(in comparison to RO1) 

Other aspects Overall evaluation 

surplus/profits) by the firms in 

the sector.    
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Based on the available evidence about impacts, it is for most sectors not feasible to conclude 

about proportionality. However, the current SEAC PBT/vPvB approach acknowledges that in 

addition to a quantification of impacts, other arguments can be relevant to underline a 

conclusion on the proportionality of restriction options. In particular, the following arguments 

can be considered relevant for supporting the proportionality assessment: 

 All PFASs in the scope of this restriction proposal are either very persistent themselves 

or degrade into very persistent PFASs in the environment;  

 

 If releases are not minimised, the environmental stock will continue to increase in the 

future. As a consequence, humans and other organisms will be exposed to  

progressively increasing amounts of PFASs; 

 

 Monitoring data show that measured PFASs are already ubiquitously present in  

the environment;  

 

 There are significant barriers to remove the PFASs from fresh water and wastewater 

or sludge. Exposure of humans via drinking water cannot be prevented effectively as 

removal or remediation might only be feasible for contamination hotspots in few 

specific cases; 

 

 The exposure via drinking water and food is expected to increase in the future unless 

releases of PFASs cease; 

 

 Exposure to legacy PFASs already exceeds the existing limit value, hence any 

additional exposure to other PFASs add to the overall toxicity potential and therefore 

needs to be minimised; 

 

 There is a potential for long-term, intergenerational effects and a late detection of 

adverse effects after PFAS exposure; and 

 

 Significant societal costs can be expected from a continued PFAS use and emissions of 

PFASs in the form of loss of natural resources and environmental quality and 

functioning, as well as health costs and/or massive remediation/purification costs.  

Based on the factors described above, the Dossier Submitters consider that RO1 could be 

proportionate in the medium and long-term due to the expected progressively increasing 

amounts of PFASs that would be emitted without a ban (under the baseline scenario). Societal 

costs associated with a continued use of PFASs will likely progressively increase as well and 

eventually outweigh the societal costs of the restriction option RO1. The Dossier Submitters 

consider RO2 the most appropriate RO balancing the trade-offs between short term (costs of 

the proposed PFASs restriction) and long term (societal costs of continued PFASs use) 

impacts. While RO2 is expected to have a lower total emission reduction, it will cause less 

severe economic impacts to society in the short-term compared to RO1. Furthermore, specific 

use sectors will be provided the necessary time to adjust their production processes and 

products towards a replacement of PFASs. It should be noted, however, that this delay of a 

full ban of PFASs will shift the cost burden arising from health and environmental impacts to 

future generations.  
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2.5. Practicability and monitorability 

The current restriction proposal covers the whole class of PFASs, amounting to more than 

10 000 different compounds. Different types of PFASs are used in different products and 

applications according to their properties. Addressing the whole class of PFASs in all relevant 

applications is complex and requires a broad approach for compliance monitoring and 

analysis. The two restriction options RO1 and RO2 form the general basis for the restriction 

and apply to products and applications unless otherwise specified.  

2.5.1. Practicability of restriction options 

Both RO1 and RO2 are implementable as for different uses in a number of sectors alternatives 

to PFASs are already being used or product- and process-oriented research is already in a 

late stage, leading to the possibility for implementation in the short term. Stakeholders in 

several sectors are currently moving away from the use of PFASs for various reasons, e.g. 

customer and investor requests, legislative and regulatory actions. This indicates in a number 

of cases that alternatives for PFASs are sufficiently available, and/or PFAS-containing products 

are no longer in request. As alternatives seem currently not yet available for all uses and 

sectors, RO2 may be more readily implementable from an industry perspective as use-

specific, time-limited derogations in this option give these stakeholders the opportunity to 

develop functional alternatives. Only for uses for which stakeholders supplied sufficiently 

strong information demonstrating that alternatives are not (readily) available, derogations 

are proposed. This approach was taken since derogations inevitably lead to a longer period 

that PFASs are being manufactured and brought to market, increasing the technical stock. 

Consequently, this leads to prolonged emissions of PFASs from the manufacture, use and 

waste phase to the environment, increasing the environmental stock which affects human 

health and the environment on an intergenerational level (due to the extreme persistence of 

the substances). Because of the concerns in this proposed restriction, no derogations were 

proposed for uses and sectors for which no, inconclusive or weak evidence for the current 

absence of alternatives was submitted. Implementability of RO1 for these uses and sectors 

was considered to be sufficient. 

Enforceability of both RO1 and RO2 is considered to be sufficient. Competent authorities of 

EU Member States responsible for REACH enforcement activities have experience with REACH 

restrictions, including restrictions dealing with specific (groups of) PFASs (see section 2.2.1). 

Activities relating to RO1 and RO2 of this proposal can be integrated in current enforcement 

activities. The enforceability is partly dependent on the availability of sufficiently efficient and 

effective analytical methods for monitoring, which are in rapid development. The 

enforceability can also benefit from the reporting requirements for manufacturers, importers 

and formulators of PFAS-containing products that are covered by a derogation. Information 

on PFASs and type and amount of products containing PFASs can help in targeting uses and 

sectors for specific enforcement activities and actions. The broad chemical scope proposed in 

this dossier is beneficial to enforcement, since all PFASs are covered by the scope of the 

restriction, excluding only a few substances which fully degrade under environmental 

conditions. This is beneficial in avoiding discussions on applicability of the restriction and legal 

uncertainties when PFASs are being found during enforcement activities. 

The proposed restriction may be broad, the manageability however is sufficiently practical. 

As this restriction proposal targets manufacture and placing on the market besides use, 

downstream users of PFASs that are less knowledgeable with regard to regulations and 

restrictions in particular, have knowledgeable partners (manufacturers). This is similar for 

import. When the restriction comes into force, manufacturers and importers can no longer 
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provide the less knowledgeable downstream users with PFASs as such or with PFAS-containing 

products. Therefore these downstream users will be made aware of the restriction conditions.  

The reporting requirement is mainly applicable for larger, generally more knowledgeable 

stakeholders (manufacturers and formulators) and require only annual reporting for 13.5 year 

time-limited derogations and for one of the time-unlimited derogations, making the 

administrative burden for both stakeholders and authorities manageable.  

Restriction options RO1 and RO2 can both be considered practical with regard to 

implementability, enforceability and manageability.  

2.5.2. Concentration limits 

The restriction proposal is based on the following concentration limits as the general rule:  

1) 25 ppb for any PFAS (except polymeric PFASs),  

2) 250 ppb for the sum of PFASs, optionally with prior degradation of precursors, and  

3) 50 ppm for PFASs, including polymeric PFASs*.  

*) The term polymeric PFASs is defined in Figure 1 in Section 1.1.1. 

The limit value 1) 25 ppb for any PFAS (except polymeric PFASs) shall be compared with 

PFAS concentrations measured by targeted PFAS analysis, which currently covers about 40 

different PFASs (limited by the availability of reference standards). 

The limit value 2) 250 ppb for the sum of PFASs, optionally with prior degradation of 

precursors, would apply for the sum of PFASs measured with targeted PFAS analysis or the 

sum of PFASs measured after degradation, such as in the TOP assay (Total Oxidizable 

Precursor Assay) or other similar transformative methods. This limit is intended to address 

the risk for combined effects that may need to be taken into consideration when several PFASs 

are present at certain levels (and without any single PFAS exceeding the limit value of 25 

ppb). 

The limit value 3) 50 ppm for PFASs, including polymeric PFASs shall relate to 

information disclosed when the information requirement limit value is exceeded, see below. 

The concentration limit is pragmatically selected to match the sensitivity of the total fluorine 

methods which are to be used in the measurement and monitoring of PFASs including 

polymeric PFASs under this restriction.  

Information requirement: If, as a part of an authority enforcement campaign, total fluorine 

exceeds 50 mg F/kg, the manufacturer, importer or downstream user shall upon request 

provide to the enforcement authorities a proof for the fluorine measured as content originating 

of either PFASs or non-PFASs. This proof should be submitted as total fluorine and not by 

calculating an approximate value for total PFASs. Optionally with a preceding extraction or 

adsorption step. This proposed restriction shall apply, unless the manufacturer, importer or 

downstream user can demonstrate to the inspectors that the product contains fluorine 

originated from other substances than the substances covered by this proposed restriction. 

This could be done, for example, based on measurement data or on information obtained in 

the supply chain. 

If compliance with the 50 ppm limit cannot be adequately demonstrated, the mixture or article 

should be withdrawn from the market, either permanently or until the total fluorine content 

has been reduced within the limit. 
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The relationship between mg F/kg sample material and mg PFASs/kg depends on the 

percentage of F in the molecular structure of PFASs in the sample. How to calculate this 

transformation is explained in Annex E.4. Like in the case of e.g. PFOS, 50 mg F/kg 

corresponds to 77.4 mg PFOS/kg (PFOS consists of 64.6% F). 

2.5.3. Summary of analytical methods 

An assessment of the availability of analytical methods for PFASs may be found in the 

appendix of Annex E. This appendix contains an Excel sheet with a collection of information 

on the available analytical methods for PFASs for the different products/matrices covered by 

the present restriction proposal. The overview includes a range of technically relevant 

information, including LODs and LOQs for various methods. 

Targeted PFAS analysis is used to quantify individual specific PFAS, for example for the 

comparison with a concentration limit value for PFAS in a product. To quantify a specific PFAS 

reliably (e.g. for enforcement), an analytical reference standard for the specific PFAS must be 

available. Laboratories can currently quantify around 40 different PFASs, and this number is 

increasing as more reference standards become available. In addition to targeted analysis 

methods, the total oxidizable precursor (TOP) assay has been used by several laboratories in 

recent years to analyse a broader spectrum of PFASs. This method simulates accelerated 

environmental degradation by treating the sample with strong oxidizing agents which leads 

to quick oxidative degradation. The resulting degradation products are measured with the 

usual targeted PFAS analysis (i.e. ca. 40 PFASs), and demonstrates the presence of 

precursors to the PFCAs and other relevant substances. However, other methods for the 

quantification of precursors besides the TOP assay exist and may also be used for this 

purpose. 

'Total fluorine' methods measure the overall amount of (organic) fluorine in a sample: total 

fluorine (TF), extractable organic fluorine (EOF) and adsorbable organic fluorine (AOF). The 

most direct approach is to measure the fluorine content in an untreated sample (i.e. direct 

combustion of a product sample), TF. In such an analysis all fluorine in the sample will be 

measured, both inorganic and organic fluorine. However, in common products inorganic 

fluorine is usually not present and the total fluorine can often be assumed to be organic 

fluorine. On the other hand, different kinds of sample preparation may separate the different 

types of fluorine prior to measurement. For example, by introducing an extraction or 

adsorption step, EOF or AOF is measured, respectively. The total fluorine methods do not 

identify/differentiate between the origin of fluorine-containing organic substances, like being 

PFAS sor non-PFASs. Therefore, the total fluorine methods will detect and quantify both PFASs 

and non-PFASs organic fluorine substances if present in the same sample (i.e. both type of 

substances that are in- and outside of scope of the restriction). An advantage of total fluorine 

methods though, compared to targeted PFAS analysis or TOP, is that they detect and quantify 

PFASs for which no reference standards exist, including polymeric PFASs. An additional 

advantage of total fluorine methods is that they are significantly faster and cheaper than 

targeted analyses. Hence, the use of total fluorine methods to quantify PFASs, e.g. for 

compliance and enforcement purposes, is practical as they are more compatible with the 

scope of the restriction proposal (which encompasses all PFASs). 

Polymeric PFASs (defined in Figure 1, section 1.1.1) cannot be quantified as the specific 

polymers (e.g. as x mg PTFE/kg sample) in the way non-polymeric PFASs can, as reference 

standards are missing and the available methods are unsuitable. However, the fluorine 

content of polymeric PFASs will be included in some of the total fluorine (TF) methods. 
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One approach to the enforcement of a restriction of PFASs as a class is a tiered approach 

where targeted PFAS analyses are combined with total fluorine and non-target approaches. 

The sum of targeted PFAS accounts for varying fractions of the total fluorine in the sample, 

from very small to large, depending on the characteristics of the sample. Therefore, in many 

scientific publications a combination of total fluorine measurements with targeted 

measurements is described for the evaluation of the overall PFAS content. 

To address the disadvantage of the total fluorine methods that also non-PFAS fluorine (i.e. not 

restricted) is included in the measurement if present in the sample, an obligation to disclose 

information about the fluorine content of a product is introduced. Under this regime, when 

the measured total fluorine in a product exceeds 50 mg F/kg during enforcement, the 

manufacturer, importer or downstream user shall upon request provide to the enforcement 

authorities a proof for the fluorine measured as content of either PFASs or non-PFASs. This 

will facilitate the check for compliance with the concentration limit for PFASs, including 

polymeric PFASs (50 ppm). The information requirement would also facilitate the practicality 

and enforceability of the proposed restriction using total fluorine analytical methods. This 

condition would allow the total fluorine limit value to be used in the restriction for overall 

content of PFASs in addition to the limit for specific PFASs as measured with targeted analysis.  

Standard analytical methods for PFASs would be very helpful and facilitate the enforcement 

of the proposed restriction. Development of such methods is therefore highly encouraged by 

the Dossier Submitters. However, in the absence of European (or international) standard 

analytical methods for PFASs in all matrices covered by the proposed restriction, there are 

different opportunities for checking compliance with the proposed restriction. Methods can be 

organised as accredited, standard, validated and research methods, where the former has 

the most stringent classification. It is advised to use an accredited method in an accredited 

laboratory when this is available. These methods have been (1) extensively developed and 

tested, (2) have an inherent quality control guarantee, (3) are cross checked regularly 

between accredited laboratories and regulatory organs and (4) follow a fixed protocol that 

cannot be deviated from. This leads to results that can be compared between different 

laboratories, regions, time points, etc. When an accredited method is not available, it is 

advised to use a standard or at least a validated method. This validation should be as 

extensive as possible covering accuracy, precision, linearity and application range, limit of 

detection (LOD), limit of quantification (LOQ), selectivity/specificity, recovery and 

robustness/ruggedness. Extensive validation leads mostly to results with a sufficient 

confidence to be used for reporting or as with accredited methods to compare between 

different laboratories, regions and time points. Considering the availability of analytical 

methods on the market to measure the content of various PFASs, the ROs are concluded to 

be practicable and enforceable with regards to analytical methods and concentration limits. 

Analytical methods are further described in Annex E.4. 

2.5.4. Sampling strategy and approach to enforcement 

A sampling strategy and an approach to enforcement is needed for a restriction. One such 

approach could be the method explained by Koch et al. (2020) in the paper "Towards a 

comprehensive analytical workflow for the chemical characterisation of organofluorine in 

consumer products and environmental samples". The authors suggest a top-down approach 

for the comprehensive assessment of organic fluorine, starting with the measurement of total 

fluorine or extractable organic fluorine (EOF), see Figure 9 below. Based on the results from 

the initial analyses, samples of interest are selected for further determination of the specific 

organic fluorine content. These samples are subjected to targeted PFAS analysis. By 
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comparing the sum of targeted PFAS with the total fluorine measurements, the unquantifiable 

organic fluorine may be obtained by mass balance calculations. For further identification of 

unquantifiable organic fluorine, approaches such as total oxidizable precursor assay, suspect 

and non-target screening may be applied. In cases with limited time or resources, or when 

the identity of the unknown organic fluorine substances is not needed, elements from this 

plan could be used without doing the full analysis.  

 

Figure 9. Proposed workflow for a comprehensive organic fluorine assessment. Source: Koch 
et al. (2020). SPE = solid phase extraction; IPE = ion pair extraction; PIGE, XPS, INAA, CIC, 
ICP-MS/MS, CS-MAS = different methods for fluorine measurements, see Annex E.4. or 
paper.  

 

The mass balance calculations follow the scheme outlined in Figure 10. 

This restriction proposal covers a broad range of mixtures and products and selecting a sample 

for analysis may need careful consideration. The once-a-product-always-a-product principle 

should be kept in mind, and samples representative for PFAS content should be selected. 

A joint approach for enforcement activities with other regulated PFASs, such as PFHxS, PFOS, 

PFHxA (if adopted), PFOA and C9-C14 PFCAs at the same time would increase cost 

effectiveness in the enforcement as compared to inspecting the substances individually. In 

addition, border authorities can control compliance of imported articles using the RAPEX 

system (Rapid Exchange of Information System) to report any violation of the restriction. 
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Figure 10. Mass balance analysis of fluorine. Source: Koch et al. (2020). 

 

2.5.5. Sampling strategy and approach to monitoring 

To monitor the effectiveness of the proposed restriction, time trend monitoring could be 

performed with relevant samples from the environment or humans. A reduction of PFAS 

emissions to the environment (and human exposures) resulting from this proposed restriction 

should result in a decreasing PFAS concentration in such a trend monitoring. Relevant 

environmental and human samples may be analysed according to the strategy developed by 

Koch et al. (2020) and described above. However, it may take a long time until such 

decreasing trends are observed in the environment, partly due to the high persistence of 

PFASs. In addition, degradation of precursors to arrowhead substances represents a long-

term source of the PFASs that are usually measured in environmental samples 

(i.e. arrowheads).  

Analytical methods for individual PFASs in various human samples are available and have 

already been applied in a harmonized way at EU level to evaluate the body burden and how 

much EU citizens are exposed to PFASs, for example within the HBM4EU network23. In 

addition, a combination of EOF (determined by CIC) and targeted analysis has proven useful 

and gives an indication of the amount of unidentified PFASs in human samples. 

An overview of current knowledge of monitoring data and trends for the environmental 

compartment may be found in Annex B.4.2., while measurement of PFASs in human samples 

is included in Annex B.9.21. and B.9.22. 

An alternative approach to monitoring the effectiveness of the proposed restriction is the 

monitoring of PFASs in emissions like wastewater and waste streams. If PFASs are phased 

out of products and uses, a reduction of PFASs in these media could be expected within 

shorter timelines than reduction in environmental and human samples. 

  

                                           

23 https://www.hbm4eu.eu/hbm4eu-substances/per-polyfluorinated-compounds/, date of access: 

2023-01-06. 

https://www.hbm4eu.eu/hbm4eu-substances/per-polyfluorinated-compounds/
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3. Uncertainties 

The breadth of the proposed restriction, covering a large number of substances, sectors and 

sub-sectors, leads to the presence of a large number of uncertainties in this dossier. These 

are identified and discussed throughout the dossier and the associated annexes.  

Annex F provides an overview of these uncertainties, framed around key questions regarding 

the presence of risk, the extent of the problem and whether the proposed restriction would 

be of overall benefit to society. Annex F takes the following approach: 

• The structure of the analysis is defined across a series of 28 stages ranging from the 

identification of sectors using PFASs, the assessment of the quantities of PFASs used and 

emitted, the environmental and health impact assessment, the analysis of alternatives up 

to the evaluation of the costs of a restriction. 

• The importance of uncertainty at each stage of the analysis is assessed for the final 

conclusions reached in the dossier. 

Returning to the key questions facing the analysis, the following conclusions are drawn on the 

likely impact of uncertainty: 

1. Is there a risk? 

a. Persistence of PFASs and degradation products covered by the proposed 

restriction 

The persistence of PFASs is well recognised (Annex B.4.1.). Degradation half-lives of the 

arrowhead PFASs in the environment exceed the criteria for very persistent substances in 

Annex XIII of REACH by far.  

b. Potential for health and environmental harm 

Ecotoxicity and endocrine activity and effects on human health are documented in Annex B.5. 

and Annex B.7. for a range of PFASs. Studies show the increasing evidence for effects of low 

exposures and combined exposures and potential for intergenerational effects 

(Annex B.4.2.9., B.5.1. and B.7.1.). It is acknowledged that experimental data is limited for 

many PFASs, in part a consequence of the size of the group of chemicals. However, there is 

a substantial body of evidence available that demonstrates the risks of PFAS exposure.  

Conclusion on Question 1:  

Despite uncertainties, there is a substantial body of evidence supporting the existence of risks 

to health and the environment as a result of PFAS use in the EU. 

2. What is the extent of the problem? 

a. Range of applications of PFASs  

Evidence has been gathered (Annex A) to identify a wide range of applications of PFASs both 

by sector and by specific activities within those sectors. Given the extent of stakeholder 

engagement, it is envisaged that all of the major applications of PFASs have been identified. 

It is possible, however, that some applications for which small amounts of PFASs are used 

are not accounted for. There is a good understanding of the desired functions and properties 

provided by PFASs for each application. 
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b. Quantities of PFASs produced/used 

Information on amounts of non-polymeric and polymeric PFASs produced and used in the 

EU/EEA and additionally imported as chemical mixtures and in articles is limited, with the 

exception of fluorinated gases for which reporting mechanisms exist linked to the UN 

Framework Convention on Climate Change and the EU’s F-Gas Regulation. Some specific 

problems are noted, for example PFASs are often not listed as ingredients and tonnages 

imported and exported in articles are unclear. There is also concern that there may be 

significant illegal import of fluorinated gases. However, sufficient information is available to 

provide a broad indication on which activities are linked to the most substantial use of PFASs 

and which are minor uses (see Table 3 and Table 4). Uncertainty in the quantities of PFASs 

used increases over time, though there is a sound basis for concluding that without regulation 

the amounts used would increase across a growing list of applications. 

c. Quantities of PFASs emitted 

A range of 25% around the central estimate of 75 000 t/y has been calculated for use phase 

emissions of total PFASs in 2020. When looking at the different PFAS subgroups these ranges 

are 50% for polymeric PFASs, 60% for PFAAs and PFAA precursors, and 10% for 

fluorinated gases (see Table 1). Emissions for the waste phase are more uncertain, and a 

mass balance across the uses of PFASs concludes that there is a deficit, leading to an 

underestimation of emissions as there are emissions that are not accounted for. Emissions 

are expected to continue increasing year on year in line with expanding use of PFASs, though 

the extent of this growth is uncertain.  

d. Fate of emissions 

Tracking of emissions across the life cycle for each use has not been attempted. However, 

knowledge of long-range transport potential, mobility, accumulation in plants and 

bioaccumulation supported by monitoring data is considered sufficient by the Dossier 

Submitters to support the proposed restriction. It is acknowledged that currently there are 

no tools available for reliable prediction of future exposures. However, there is high potential 

for ubiquitous, increasing and irreversible exposure of the environment and humans based 

on the general knowledge on degradation pathways and, more specifically, the observations 

from monitoring data, model data, degradation testing and information on mobility and 

volatility. There is high potential for human exposure via food and drinking water and other 

routes including dusts and gases in indoor and outdoor air (Annex B). 

Conclusion on Question 2:  

There are uncertainties in the quantities of PFASs used and emitted in the EU. However, there 

is good evidence on the overall scale of emissions of PFASs for 2020, these emissions will 

continue to grow over time due to the expected economic growth. There are uncertainties in 

use and emissions from individual activities, but information is sufficiently reliable to provide 

a good understanding of the ranking of activities (see Table 4) and the overall scale of use 

and emissions. If anything, the uncertainties (missed uses, deficit in mass balance) point 

towards an underestimation of total tonnages and emissions of PFASs in the EU, only adding 

to the concern. It is also concluded that there is a high risk of environmental and human 

exposure linked to PFAS use in the EU. 
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3. Is the proposed restriction of overall benefit to society? 

a. Proportionality of the restriction in general 

The dossier reviews evidence on alternatives and their availability and applicability, and on 

costs to industry, consumers and society from the restriction. There are, inevitably, 

uncertainties in all of these parameters to a greater or lesser extent. Direct assessment of 

proportionality has not been possible given that there is insufficient data to enable detailed 

modelling of costs to industry, etc. and/or of benefits via reduced impacts to ecosystems and 

human health. However, the persistent nature of PFASs, against a background of high and 

growing levels of use and emissions will, in the absence of a restriction, lead to a growing 

environmental stock of PFASs. This strongly indicates that the longer use and emissions 

continue, the greater the burden on society.  

b. Proportionality of specific derogations to the restriction 

It is recognised that some applications will have greater difficulty in transitioning away from 

PFASs than others. Reasons for this include a lack of (assessment of) alternatives at the 

present time, and the presence of technical or regulatory barriers. Derogation periods have 

been defined for a number of applications based on the information obtained from the 

literature and feedback from stakeholders. This is designed to mitigate potentially significant 

problems that may be encountered. There remains uncertainty however, regarding whether 

enough time, or too much time is provided under the proposed derogations. 

Conclusion on Question 3:  

The Dossier Submitters conclude that the proposed restriction would be of overall benefit to 

society, recognising the consequences of continual use and emissions of PFASs into the future 

and the availability of viable alternatives for many uses. It is acknowledged that there remain 

uncertainties in the dossier that may affect the quality of the conclusions reached on specific 

sectors and applications. Consultation on the dossier provides an opportunity for stakeholders 

to provide further substantiated information to reduce these uncertainties. A number of 

questions have been identified for further stakeholder consultation that are designed to 

address these concerns. 
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4. Conclusion 

All PFASs in the scope of this restriction proposal are either very persistent themselves or 

degrade into very persistent PFASs in the environment. As a consequence, if releases are not 

minimised, humans and other organisms will be exposed to progressively increasing amounts 

of PFASs until such levels are reached where effects are likely. In such an event, the exposures 

are practically irreversible. As a consequence, the resulting damage to the environment and 

human health will last for very long periods (decades to centuries). Even if further releases 

of PFASs were immediately prevented, existing technical and environmental stocks would 

continue to be a source of exposure for generations to come. The social costs arising from 

such damage cannot be predicted, but existing evidence suggests that they can be very high. 

There are several additional concerns arising from the use of PFASs, e.g. that a ubiquitous 

and unavoidable contamination of drinking water resources is unavoidable unless releases are 

minimised. Human exposures occur via all exposure routes and cannot be avoided or 

mitigated. Some PFASs can accumulate in plants, especially in edible parts, while others have 

bioaccumulation potential in biota and humans. Exposures are also transmitted effectively to 

unborn and breastfeeding children. The various uses of PFASs, as described in section 1.3.1, 

are substantially contributing to long-term general human and environmental exposures of 

PFASs.  

Information to derive a robust predicted no effect concentration (PNEC) as well as a predicted 

environmental concentration (PEC) is currently insufficient. Therefore, it is not possible to 

conclude whether risks are adequately controlled, either now or in the future. Even though 

not all PFASs are PBT substances, the concerns raised for them compare with the concerns 

for PBT/vPvB substances. Additional concerns regarding mobility and long-range transport 

potential of PFASs justify a non-threshold approach. The Dossier Submitters therefore 

conclude that PFASs should be treated as non-threshold substances for the purpose of risk 

assessment, similar to PBT/vPvB substances under the REACH regulation, with any release to 

the environment and environmental monitoring data regarded as a proxy for an unacceptable 

risk. The proposed restriction enables a regulatory path to prevent the increase of general 

PFAS exposures.  

In accordance with previous restriction proposals on non-threshold substances, the Dossier 

Submitters argue that every emission to the environment increases the likelihood of adverse 

effects. Therefore, current and future emissions have to be minimized. Previous restriction 

proposals, except for the proposal on PFASs in firefighting foams, only targeted individual 

PFASs (and their precursors). Furthermore, regulatory initiatives have been taken in non-EU 

countries such as in Australia, New-Zealand, Canada and several US states. This global trend 

of moving away from PFASs also helps the implementation of the proposed EU-wide 

restriction. Based on the consideration of possible regulatory measures (see section 2.2.2), a 

restriction covering the manufacture, use and placing on the market with specific (mostly 

time-limited) derogations for some uses is proposed.  

The concern should be addressed at EU-level to ensure the functioning of the internal market 

for PFASs as such, PFASs mixtures and PFAS-containing articles. The substances, mixtures 

and articles are traded across borders, and it would not be meaningful or possible to restrict 

them nationally due to internal market considerations. Furthermore, due to their high mobility 

(at least of some PFASs) and persistence, PFAS emissions will lead to cross-border pollution. 

The need for the restriction of PFASs is based on the following considerations: 

- Risks of PFASs are of a non-threshold nature.  
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- PFASs are very persistent. PFAS exposures are therefore likely to increase to such levels 

that effects are triggered. At that point of time, the exposures are hardly reversible. Besides, 

PFASs have already been emitted to the environment for decades and represent a pollution 

problem both locally (near specific sources) and in the general environment. Future emissions 

will add to the already existing pollution stock. 

- Many PFASs are mobile in water, and their potential for long-range transport is high. In 

combination with high persistence, this means that PFAS exposures in the general 

environment and the general population cannot be avoided.  

- Various PFASs have been found in several environmental compartments such as in 

sediments, air, surface waters and in marine waters. Also, some drinking water resources and 

drinking water itself are already contaminated with various PFASs – further highlighting that 

PFAS exposures cannot be avoided by humans and environmental organisms. 

- Humans and environmental organisms are exposed to a complex mixture of PFASs, many 

of which have so far not been subject of regular targeted monitoring. Combined effects are 

likely within the group.  

- Once emitted, PFASs can only hardly, if at all, be removed. The high mobility of many PFASs, 

in combination with the persistence lead to difficulties in removing PFASs from the 

environment. Filtration of PFASs and degradation during standard treatment processes is 

difficult and very costly, if possible at all. 

- The continued use of PFASs in the various applications described above is estimated to result 

in about 4.5 million tonnes of emissions to the environment in the EU over the next 30 years 

unless action is taken. This estimate covers only the use phase, and is therefore likely a 

severe underestimation of the true emissions to be expected. Moreover, in several sectors 

high economic growth rates can be expected, which will likely increase emissions even further 

in the baseline scenario.  

The proposed restriction on the manufacture, placing on the market, and use of PFASs is 

justified because: 

- The extent of PFAS emissions (almost 4.5 million tonnes from the use phase alone over the 

next 30 years, when no action is taken) warrants regulatory action. 

- Suitable alternatives are available for many of the applications of PFASs.  

- It is proportionate to the risk, as societal costs associated with a continued use of PFASs will 

likely progressively increase and eventually exceed the societal costs of a ban on the use of 

PFASs.   

- The proposed transition period of 18 months after EIF will allow for selection, testing and 

implementation of the most appropriate alternatives. For certain uses, time-limited 

derogations have been proposed to allow for a longer time to identify and/or adapt to non-

PFAS alternatives and to ensure that the costs and benefits of the restriction (e.g. in terms of 

avoided emissions) are well-balanced. The proposed derogations are based on the information 

collected during the preparation of this restriction proposal, including several stakeholder 

consultations. They are based on the assumption that suitable alternatives are implementable 

for each type of use by the end of the corresponding derogation period. 
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Based on the information provided, it is concluded that the following thresholds are feasible 

for PFASs on their own, in another substance, as a constituent, in mixtures or in articles 

placed on the market: 

 25 ppb for any PFAS as measured with targeted PFAS analysis (polymeric PFASs 

excluded from quantification) 

 250 ppb for the sum of PFASs measured as sum of targeted PFAS analysis, optionally 

with prior degradation of precursors (polymeric PFASs excluded from quantification) 

 50 ppm for PFASs (polymeric PFASs included). If total fluorine exceeds 50 mg F/kg 

the manufacturer, importer or downstream user shall upon request provide to the 

enforcement authorities a proof for the fluorine measured as content of either PFASs 

or non-PFASs. 
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