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FPP4EU covers a complex sector

We are dealing with hundreds of substances with diverging properties,
used in many applications across an extended value chain.

From the manufacturers’ side:
Which (type of) data are lacking? Are there questions for us?

From the users’ side:
How can we assist in completing the value chain mapping?

How could PFAS be grouped in the context of a REACH restriction?

What elements could be useful in the process of granting derogations?
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Can grouping work for the wide PFAS REACH restriction?
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Per- and Polyfluoroalkyl Substances (PFAS)

Perfluoroalkyl acids and perfluoroalkylether acids (PFAA), e.g.

Precursors to PFAA, e.g.

~

perfluoroalkyl carboxylic acids (PFCA), C F,,.,-COOH, e.g. PFOA
perfluoroalkane sulfonic acids (PFSA), C F,,,.4-SO3H, e.g. PFOS
perfluoroalkyl phosphonic acids (PFPA), C F5,,.1-PO3H,

perfluoroalkyl phosphinic acids (PFPiA), (C,F5,.1)(CFom+1)-POoH
perfluoroalkylether carboxylic acids (PFECA), e.g. C,F;0C,F,OCF,COOH

perfluoroalkylether sulfonic acids (PFESA), e.g. C4F3;0CF,CF,SO;H

.

(- N
perfluoroalkane sulfonyl fluoridess (PASF)

perfluoroalkanoyl fluorides (PACF) and their — side-chain fluorinated polymers
derivatives, CF,,.1SO,-R/C_F,,,1CO,-R L e.g. (meth)acrylate, urethane, or

oxetane polymers with non-fluorinated

n:2 fluorotelomer-based substances backbones and fluorinated side-chains

C.Fane1CH,CH,-R

per- and polyfluoroalkylether-based
substances
e.g. CnF2n+1 OCmF2m+1 -R

| non-polymers
R = NH, NHCH,CH,OH, etc.

some hydrofluorocarbons (HFCs, e.g. CF,,.1-C,Ho.1), hydrofluoroethers (HFEs,

e.g. C,F5,.10CHsm.1) and hydrofluoroolefins (HFOs, e.g. CF,,,1-CH=CH,);
perfluoroalkyl (C F,,.1C(O)C, ,F5,.1) and semi-fluorinated (C,F,,,,C(O)C H,.,.1) ketones;
perfluoroalkyl alcohols (CF,,.,OH)

Fluoropolymers, e.g.

Perfluoropolyethers, e.g.

polytetrafluoroethylene (PTFE), -(CF,CF,),,-
polychlorotrifluoroethylene (PCTFE), -(CF,CFCI),-

polyvinylidene fluoride (PVDF), -(CF,CH,),,-

fluorinated ethylene propylene (FEP), -(CF,CF,) -(CF,C(CF3)F) -

(CF,0)—CF,CH,{OCH,CH,) —O OH
EREIE IR R a Plocret,), ~pC
F5;CO Nz CF5 HO o
e O~ O (@) (OCFZCFZ)SOCFZCHZ—(OCHZCHz)n—O\ _OH
a P
x y HO O

n=12 p/g=0.5-3

Other PFAS*, e.g.

perfluoroalkanes, e.g.
F FFE FFR F

2 -

F FF FF F

perfluoroalkylethers, e.g. perfluoroalkylamines, e.g.

?FZC F,CF,CF5

CF.CF.,CF.CF /N\CF CF.,CF.CF
F F F 1= 3 7 2 2 2 2 2 3

_"_These PFAS have been less discussed in the public domain, but they meet the definition of PFAS as recommended in Buck et al. (2011) and OECD (2018). They are primarily PFAS with limited chemical reactivity.

Kwiatkowski et al, Environ. Sci. Technol. Lett. 2020, 7, 8, 532-543



PFASs

Can grouping work for the wide PFAS REACH restriction?

J—

perflucroalkyl acids (PFAAs;

— perfluoroalkyl carboxylic acids (PFCAs), C F, -COOH

I+

— perflusroalkane sulfonic acids (PFSAs) C P -50.H

— perflueroalkyl phosphanic acids (PFPAs), C | POH,

nel

L perflueroalkyl phosphinic acids (PFRIAs), (C_F

n zn ---"-L—'rl-zn.l

J-PO,H

~— including perflucroalkylether —c— perfluoraalkylether carboxylic acids [F'FE‘C.I.E},.‘:_B.EIFs C,F,OCF,CO00H

acids, PFEAAs)

polyflusroalkyl acids
{PolyFAAs; including
palyfluoroalkylether acids,
P\cll_','FEﬂ.&.s:l'

PFAMS precursers

other PFASs

I perflusroalkylether sulfonic acids (PFESAs), vg. Cah OCFCF S0
t— perfluoroalkyl dicarboxylic acids (PRdiCAs), HOOC-C F__-COOH

— perflueroalkane disulfonic acids [PRiSAs), | -(‘.Ij‘; :'_‘T‘,r ‘;(‘.Ij-l

‘— perflucroalkane sulfinic acids (PFSIAs), C_F,, -50.H

mn+

— polyfluorealkyl carboxylic acids (PFCAs or PolyFCAs) o.p H-CFy -CO0H, n1
—— polyfluorcalkylether carboxylic acids (PFECAs), .. C=i' 'C|=5-"C- {FCF, CO0H

— polyfluorcalkylether sulfonic acids (PFESAS), e CIC R OCF C F,50.H

n: fluoratelomer alcohals, O F CH, OH™
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Momenclature including acronyms well covered by Buck et al. {2o11)

NMamenclature including acranyms partially covered by Buck et al. (2011)

Commaen nomenclature including acronyms exisis
e ndicating that it is a synthesis pathway, instead of examples

ext Polymeric PRASS

Note: This figure is intended to be comprebensive, but not exhaustive; in other wards, there are
other groups of PFASs that are not captured in this figure.
“Itis recommended that polyfluoroalkyl acids use the acromym PolyFAA to better distinguish fram
perfluoroa kyl acids, Depending on the fluorination depree and IULsI.ic'n.,:lr.:'_',"'IJc-rc';ilk}- carboxylic
acids may either be highly persistent themselves, or act as precursors to ether PEAAS such as
PFdiCAs, under natural conditions,
" Strictly speaking, these substances are not fluaratelomers, as they are nat derived from the
telomerization process. Despite this, they are termed here “na fluerotelomer-based” substances for
readabllity. Future werk may cansider to identify more proper terminalogy for this group of PRASs
*** Depending on the type of linkages between fluorinated side chain(s) and aromatic ring(s), some

side-chain fluorinated aromatics may acl as precursars Lo PRAAS or PFEAAS.
**** Depending on the molecule structure, one may belong to PRAAS, PolyFAAs, PRAA precursars, or
other groups thet are not described here,

n 2

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

n:1 flucretelomer-based substances, CH,-&™

. side-chain fluorinated polymers

nand

|l— perfluorealkyl lodides [PFAIs), C |

n' 2

—4— perfluoroalkylether side-chain fluarinated polymers
C F 1\
l— perfluoroalkenes (C nFare N2}

t— semiflucrinated alkanes (SFAs), C F__-C H

m am-

hydrofluoracarbons (HFCs, eg. C F_ -C
hydrafluoroolefins (HFOs, eg.C F

mll:l'r

i
2T

— perfluaroalkyl alcahals [-;_,‘:"”U-I‘.,eg (CF 1_}’&. OH, CAS Mo 2378-a2-1

— fluoropolymers (FPs)
|— perfluoropelyethers (PFPEs), e g HOCH,O-(C_F_ )

|-— side-chain fluorinated aromatics™*, eg. C F_ _ -aromatic rings

—+— perfluaroalkanes [E._fﬂr o)
t— perﬂuomalkyl-!cr[-amincs[\'_,|‘;r”:I3N
— perfluoroalkylethers (e.g.C F, OC F

*— others

|— perfluoroalkane sulfonyl fluorides (PASFs), C F,  SO.F
|— perflugroalkylether non-polymers, e.g L:_1|q- '.."_ \ '[:-.-'.1 CF X [j-IJ-:}I-,['.D.E'. No, 317817-24-6

o). hydrofluoroethers (HFEs, e g C F. _OC
-CH=CH,} that have a perfluaroalkyl chain

— perfluoroalkyl (e.g. L'.I_IF{_I__C[D‘, C.F } and semi-fluorinated ketones (eg. C F

PACF-based substances, Cr F‘_Ir,CC},-R

— n:z2 fluorctelomer-based substances, C F_ | CHCH,-& nen-polymers

— - PASF-based substances, C,F, 50.-R R = NH, NHCH,CH,OH, ete.

24T

perflucroalkens derivatives, e g
[!CFiLC:L(-E[EFJjDCdI- q*'e.’)__ha]_ﬁa‘ﬁ Mo, jaB2g-87-7

polytetraflucroethylene (PTFE)

OECD, 2021

Series on Risk Management No. 61
https://www.oecd.org/chemicalsafety/portal-
perfluorinated-chemicals/terminology-per-and-
polyfluoroalkyl-substances.pdf

polyvinylidene fluoride (PVDF)
fluorinated ethylene propylene (FEP)
perfluarealkoxyl pelymer (PFA)

Other FPs



Can grouping work for the wide PFAS REACH restriction? FPPG’EU

. Non-persistent, no specific hazards identified
Chemical class A
. Acute Tox 4, Persistent, Aquatic Chronic 2
@) STOT RE 2, Mobile, Acute Tox 4

. Acute Tox. 4, Skin Corr. 1A, Aquatic Chronic 3

There are combinations of properties
(not just one property) to be considered

Chemical class B

10



Can grouping work for the wide PFAS REACH restriction? FPPG!EU

. Non-persistent, no specific hazards identified

Science-based class X _ _ .
. Acute Tox 4, Persistent, Aquatic Chronic 2

Science-based class Y
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FPP4EU supports the idea of a decision tree

A sector group of Cefic

Assessment by authorities with IND/stakeholder input?

Does it meet EU NO
—
0 PFAS definition? OUT OF SCOPE Stopping points
YES
\ 4
i her E YES NO
(2] subject to other EU > Restriction prevails? ~ ——> OUT OF SCOPE
(product) legislation?
NO YES
\ 4
YES issi YES YES
9 Industrial use only? —> Emlscs(;(:]:ioclgrlgtlre(;lled/ ——>  Workers' safety ensured? ———> ALLOW DEROGATION

NO
NO \ 1 NO
\ 4

YES i NO YES
(4] Safety dossier complete? |———»  Nounacceptablerisk - Fep i) FOR SOCIETY? ——— > ALLOW WITH CONDITIONS
throughout life cycle? (as appropriate)
NO 1 YES 1 NO
\ 4
RESTRICTION WITH
Generate data until dossier ALLOW DEROGATION DEADLINE

considered complete




FPP4EU supports the idea of a decision tree FPPL"EU

A sector group of Cefic

urope
&

o Does it meet EU NO
—>
PFAS definition? OUT OF SCOPE

lYES

o The tree follows the definition of PFAS used in the EU REACH restriction process.
e Breakdown products will also run through this process.

e Should certain categories of PFAS, either or not combined with specific uses, be
covered by their own concept/ decision trees via other associations, we refer to
those instead of our proposal.

14
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FPP4EU supports the idea of a decision tree

9 Subject to other EU
(product) legislation?

lNo

A sector group of Cefic g

YES NO

—> Restriction prevails? —_— OUT OF SCOPE

YES

e Here we refer to the decision taken by authorities on whether restriction prevails, within
the spirit of Better Regulation and ‘One Substance One Assessment’ principles.

15



FPP4EU supports the idea of a decision tree FPPC-EU

A sector group of Cefic ¢

YES - troll YES YES
9 Industrial use only? — Emlscscl)c::?ocl:;rlwolgc; 2l ——> Workers’ safety ensured? —> ALLOW DEROGATION

E N

In the industrial setting, process-related controls exist:

e focus on industrial emissions (current and future IED-BREF),
o focus on workers’ safety (current and future OSH/ REACH).

Examples of industrial use (non-exhaustive list) may include:

e intermediates only,

e processing aids,

e PFAS used in equipment (pipes/gaskets/membranes etc.),
° etc.

Such industrial use PFAS are not intended to end up in consumers products/articles.

16



FPP4EU supports the idea of a decision tree

YES No unacceptable risk
Safety dossier complete? p———> .
9 Y P throughout life cycle?
NO 1 YES

Y

Generate data until dossier
considered complete

ALLOW DEROGATION

FPPCEU

FluoroProducts and PFAS for Europe

A sector group of Cefic g

YES ALLOW WITH CONDITIONS
(as appropriate)

o
——> USE VITAL FOR SOCIETY? ——>

1No

RESTRICTION WITH
DEADLINE

When is a safety dossier considered to be ‘complete’?

e Company/ consortium prepares the dossier according to EU REACH requirements
(including data, data waivers, read-across proposals, testing proposals etc.).

e ‘Completeness’ will to be confirmed/ rejected by authorities during compliance checks.

17



FPP4EU supports the idea of a decision tree

YES i NO
e Safety dossier complete? ————> No unaccept.able risk —> USE VITAL FOR SOCIETY?
throughout life cycle?
NO

\4

Generate data until dossier
considered complete

- [-

RESTRICTION WITH

ALLOW DEROGATION DEADLINE

YES
—_—

FPPCEU

FluoroProducts and PFAS for Europe

A sector group of Cefic g

ALLOW WITH CONDITIONS
(as appropriate)

Risk assessment

e As per the EU REACH legal text, it must be assessed whether the substance poses any unacceptable
risk to human health or the environment.
Risk assessments are linked to function/ use/ exposure patterns and are based on important
properties/ features:

Physico-chemical properties, incl. size/molecular weight, physical state, Kow, etc.
Presence in the environment (different media)
Official status of PBT, CMR, ED, ...

Human data, New Approach Methodologies (NAMs) for risk assessment and read-across proposals
Potential emissions throughout life cycle (involving DUs)
Circularity and end-of-life considerations; appropriate disposal

18
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FPP4EU supports the idea of a decision tree

A sector group of Cefic

YES i NO YES
e Safety dossier complete? [——> No unaccept.able risk ——  USE VITAL FOR SOCIETY? > ALLOW WITH CO!\IDITIONS
throughout life cycle? (as appropriate)
NO 1 YES 1 NO
\ 4
RESTRICTION WITH
Generate data until dossier ALLOW DEROGATION DEADLINE

considered complete

Use ‘vital’ for society

e Socio-economic value of the substance in its use and the costs of substitution, evaluated ECHA’s
Committee for Socio-Economic Assessment, well-informed by the downstream user community
— no assessment of ‘essentiality for society’.

e Over time, the word ‘vital’ may need to be replaced by the word ‘essential’ or ‘critical’.

19



FPP4EU supports the idea of a decision tree FPPC-EU

A sector group of Cefic ¢

YE i N YE
e Safety dossier complete? S No unaccept.able risk 0 USE VITAL FOR SOCIETY? S ALLOW WITH CO!\IDITIONS
throughout life cycle? (as appropriate)
NO 1 YES 1 NO
\ 4
RESTRICTION WITH
Generate data until dossier ALLOW DEROGATION DEADLINE

considered complete

Conditions for derogations

e Companies/ downstream users can include assessments of (absence of) alternatives.
Potential practical implementation timelines will also need to be considered.

o Societal debates will guide on how to deal, case by case, with (groups of) substances
that may pose a health/ environmental risk but remain vital/ essential/ critical for society.
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Collaboration is our route to piecing together the puzzle FPP&JEU

Complex and
diverse user
community Raj
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