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PFAS REACH restrictions




What are PFAS?

» PFAS = Per- and Polyfluoroalkyl substances

» Very diverse group of substances (5000 plus
substances)

» Characterized by C-F bond
» Man made chemicals
» Water and grease repellent characteristics
» Stability and thermo resistance
» Used for a wide variety of products:
» Firefighting foam
» Textile treatment
» Food contact materials
» Coatings
» Construction articles
» Electronics
> ...
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perfluoroalkyl acids (PFAAs;

— perfluoroalkyl carboxylic acids (PFCAs), C F, . -COOH
|— perfluoroalkane sulfonic acids (PFSAs), CoFanpSOH
\— perfluoroalkyl phosphonic acids (PFPAs), CoFonaPOSH,

|— perfluoroalkyl phosphinic acids (PFPIAs), (C.F, .)(C F,..)-POH

(— including perfl Ikylether —
acids, PFEAAs)

polyfluoroalkyl acids
(PolyFAAs; including
polyfluoroalkylether acids,
PolyFEAAs)"

PFASs —

M— PFAA precursors —

— other PFASs —

— per carboxylic acids (PFECAs), e.g. C,F, C,F,()CF ,COOH
I perfluoroalkylether sulfonic acids (PFESAs), e.g. CgF\3OCF,CF,SO0.H
I— perfluoroalkyl dicarboxylic acids (PFdiCAs), HOOC-C,F, -COOH

\— perfluoroalkane disulfonic acids (PFdiSAs), HO,S-C,F,,-SO,H

‘- perfluoroalkane sulfinic acids (PFSIAs),C F, -

-S0,H

polyfluoroalkyl carboxylic acids (PFCAs or PolyFCAs), e.g. H-C F, -COOH, n>2
polyfluoroalkylether carboxylic acids (PFECAS), e.g. CF,OC,Fg OCHFCF,COOH

polyfluoroalkylether sulfonic acids (PFESAs), e.g. CIC4F,,OCF,CF,SO,H

Nomenclature including acronyms well covered by Buck et al. (2011)
Nomenclature including acronyms partially covered by Buck et al. (2011)
Common nomenclature including acronyms exists

— Indicating that it is a synthesis pathway, instead of examples

Text Polymeric PFASs

Note: This figure is intended to be comprehensive, but not exhaustive; in other words,
there are other groups of PFASs that are not captured in this figure.

“ It is recommended that polyfluoroalkyl acids use the acronym PolyFAA to better
distinguish from perfluoroalkyl acids. Depending on the fluorination degree and location,
polyfluoroalkyl carboxylic acids may either be highly persistent themselves, or act as
precursors to other PFAAs such as PFdiCAs, under natural conditions.

" Depending on the type of linkages between fluorinated side chain(s) and aromatic
ring(s), some side-chain fluorinated aromatics may act as precursors to PFAAs or PFEAAs.
*** Depending on the molecule structure, one may belong to PFAAs, PolyFAAs, PFAA
precursors, or other groups that are not described here.

— n:1 fluorotelomer alcohols, C F, .

CH,OH

n: f based substances, C F, , CH,-R side-chain fluorinated polymers
e.g. (meth)acrylate, urethane or

|— perfluoroalkanoyl fluorides (PACFs), C F, . .COF

|— perfluoroalkyl iodides (PFAIs), C F

Znﬂl

|— perfluoroalkane sulfony! fluorides (PASFs), C F, . SO,F

2n+1

I— perfluoroalkylether side-chain fluorinated polymers

I— perfluoroalkenes (C,F, ,n>2)

I semifluorinated alkanes (SFAs),C_F, . -C_H

nan+Tom' 2ma

hydrofluorocarbons (HFCs, e.g. C, F.

oFaniCHam)

I~ hydrofluoroolefins (HFOs, e.g. C F.

n"2n4”

\— perfluoroalkyl (e.g.C F

2n+1 'm" 2m+

" perfluoroalkyl alcohols (C F,,,OH), e.g. (CF,),C-OH, CAS No. 2378-02-1

— fluoropolymers (FPs)

|— perfluoropolyethers (PFPEs), e.g. HOCH,0-(C  F, O) -CH,0H

m'2m

|— side-chain fluorinated aromatics™*, e.g.C F, . -aromatic rings

2n+1

(— perfluoroalkanes (C F, )

N perfluoroalkyl-tert-amines (CannH)gN

I perfluoroalkylethers (e.g.C F, . .OC F, )

20417 -m' 2m+

— others™**

Source: OECD draft terminology report

1 A

|— perfluoroalkylether non-polymers, e.g C4FOC,F,OC,F, OCF,-CH,0H, CAS No. 317817-24-6

hydrofluoroethers (HFEs, e.g.C F
CH=CH,) that have a perfluoroalkyl chain

C(O)C F ,m4,) and semi-fluorinated ketones (e.g.C F

#  Fluorinated "tail"
(hydrophobic)

PACF-based substances, C F, . CO,-R oxetane polymers, silicones
—— n:2 fluorotelomer-based substances, C F, . .CH,CH,-R non-polymers
—— PASF-based substances, C F, . SO,-R R = NH,NHCH,CH,OH, etc.

perfluoroalkene derivatives, e.g.
[(CF,),CF1,C=C(CF,)OC4H,SO,Na), CAS No.70829-87-7

polytetrafluoroethylene (PTFE)
polyvinylidene fluoride (PVDF)
fluorinated ethylene propylene (FEP)

perfluoroalkoxyl polymer (PFA)

Other FPs

Functional group
(hydrophilic)



Concern

Toxicological effects

—— High certainty

---- Lower certainty

Thyroid disease

Increased cholesterol levels
Developmental effects
affecting the unborn child

- Breast cancer

Delayed mammary gland development

Liver damage

Kidney cancer

Early puberty onset - - Inflammatory bowel disease
- , (ulcerative colitis)
Increased miscarriage risk -~ <
(i.e. pregnancy loss) . Testicular cancer
Low sperm count and mobility «* -
. "~ Increased time to pregnancy

™. Pregnancyinduced
hypertension/pre-eclampsia
(increased blood pressure)

Sources: US National Toxicology Program, (2016); C8 Health Project Reports, (2012); WHO IARC, (2017); Barry et al., (2013); Fenton et al.,
(2009); and White et al., (2011).
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Main concern: Persistency

Wide-spread pollution
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@ Known contamination @ Known PFAS User @ Presumptive contamination 4 PFAS manufacturing facility

Source: Farever Pollution Project



Legislative action on PFAS

» PFOS restricted since 2006
» Industry replaced PFOS with other PFAS (PFHxA) - regrettable substitution

» Now PFHXxA is being restricted (2024)
» This warrants the need for a group approach

PFOS PFHXA
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Universal PFAS restriction under REACH

F
» February 2023: 5 Member /
States proposed a universal R C F
PFAS restriction under REACH \F

» All PFAS in scope

» If CF3 or CF2 in the structure -
most likely a PFAS

» All uses of PFAS in scope
» Also “essential uses”

» Temporary derogations are
being proposed

PTFE (Teflon)
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The road to the restriction proposal

Oct 2021 — Jan 2023
Drafting of proposal

May — July 2020
Call for evidence

July 2021 - Oct 2021
2 stakeholder consultation

Stakeholder interviews, literature search, meetings
- J\a

13 January 2023
Submissicn

7 February 2023
Pubtication of
proposal
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Main concern for industry: Fluoropolymers

» Subgroup of PFAS
» Long carbon chain (polymer) that is (fully) fluorinated
» Very stable molecules

» Do not interact with other molecules and can’t pass
the cell barrier

» Up to now no evidence of toxic properties has been |- | Industry askes for complete exemption
found from the restriction

» Used in many “essential” applications

» Fire resistant electrical wiring
» Medical packaging
» Fire resistant personal protection equipment

» Batteries FFF F T FFF F

» Etc. . 1 ° [ 1 |
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Main arguments by industry

» “Fluoropolymers are inert and do not have toxic properties”
» However: During production of fluoropolymers other (toxic) PFAS can be used

» Also concerns on the end-of-life - during incineration they might break down
to shorter-chain (toxic) PFAS, some of which are also potent greenhouse gasses

» “Fluoropolymers are used in essential applications”
» However: many of the fluoropolymer uses are not essential (e.g. non stick pans)
» For many essential uses alternatives are available

» Even if the use is essential = only specific uses should be temporarily
exempted until alternatives are available

» “Fluoropolymer producer can make a voluntary commitment to minimize
emissions during production”

» However: this will not have any legal certainty and will not tackle the end-of-
life concerns
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Main concern industry: fluorinated gasses Greenhouse gases

Hydrofluorocarbons

» Gasses containing fluorine |I| |i' H
» Used for: F—Clj— F - —(I:— F F_(I:_H
» Heating pumps F H H
i FI f Difl th FI th
> Insulation sprays e

» Refrigerants
» Etc.

» Main Industry argument: “Fluorinated gasses are already regulated under the
Montreal Protocol/F-gas regulation”

| shutterstock.com - 702137899

» However: main concern under F-gas reg is the greenhouse gas potency,
while the REACH restriction focus is on wider concern of persistency

» Also several fluorinated gasses are not covered by the F-gas regulation
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Why is the industry contacting us?

» REACH restriction process:

Jo

I Phase II-A Phase II-B Phase

Preparation and submission of a Consultations Opinion development
restriction proposal

“ECHA

EURQPEAN CHEMICALS AGENCY

o

III Phase

Decision and follow-up

® Starting the restriction process ® Consultation on the restriction m Advice from the Forum
= Notification of intention to report m RAC's opinion

submit a restriction proposal ® Consultation on SEAC's draft m SEAC’s opinion
® Registry of Intentions opinion

® Preparing the restriction dossier

= Submission and conformity
check

February 2023 March 2023 - September 2023 2023-20125

» Public consultation on the proposal is running until 25 September
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» In this consultation stakeholders can provide info and data to the scientific committees RAC and SEAC

® Commission decision on
restriction

® Complying with restriction
® Enforcing the restriction

2025/2026



Our role in the Public Consultation

» Belgium coordinated comments are being submitted to the consultation
» Include data on emissions and monitoring from the regional authorities
» Also market studies from federal authorities

» Coordinated via the CCIM PFAS Working group
» Subgroup of the CCIM Chemicals steering group

» Belgian input is being approved by the Belgian REACH Committee (BCR)
» BCR already organized 2 stakeholder meetings on the PFAS topic

» Main message we give the Industry: send you info to the Public Consultation

@ federal public service

HEALTH, FOOD CHAIN SAFETY
AND ENVIRONMENT




Chemours

» Spinoff of former company DuPont
» Producer of fluoropolymers and fluorinated gasses

» Fluoropolymer production site in Dordrecht (NL)
» Production of coatings and other advanced materials in Mechelen (BE)
» In 2017: pollution of Gen(X) (specific PFAS) was uncovered in Dordrecht

» Since then: Chemours have invested in safer production and water
purification at Dordrecht site

» However concerns remain on certain waste streams and end-of-life of
their products
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