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Definitions of PFAS P 2
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A Buck et al. (2011) i first class definition
I PFAS = the highly fluorinated aliphatic substances that contain
1 or more C atoms on which all the H substituents € have been
replaced by F atoms, in such a manner that they contain the
perfluoroalkyl moiety C,F,.,; 70 (has to cont aCH) at | east

TRC)

A Interstate Technology and Regulatory Council (I
2 2 (i.e. must contain at

I Same definition as Buck et al. (2011), but n
least CF ;CF,1 )
A OECD: list of 4730
i nécontain a
CF,i, n O 3) or a
carbons (i.,e. TC,F,,OC,F,,1, n and
A OECD: broader definition planned (unpublished)

T Nnéthe fluorinated substances that
fluorinated met hyl or met hyl ene carbon at o

are PFAS that have atleastone  -CF,- or -CF; moiety in their

structure

moi ety iwith three o

perfluoroal kyl
moi ety Wwi

perfluoroal kyl et her
m O1) .0

contain



So how many PFAS are there? It w?%
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depends on how you counNnt é&tockholm

University

Swedish Chemicals Agency (KEMI): 2060
OECD: 4730
US EPA dashboard: 6330 (consolidated list)

CAS number searches ( ChemSpider
(http://www.chemspider.com/))

I -CF,- alone: 20 772 063 (4 430 726 commercially
available , 16 341 337 not commercially available)

I -CF,CF,-:4667 078 ( 266 086 commercially
available , 4 400 992 not commercially available)

I -CF,CF,CF,-:1188 469 ( 31 393 commercially
available , 1 157 076 not commercially available)

AOnly 1 400 with identified usesé¢e
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An overview of the uses of per- and polyfluoroalkyl




OECD 2018 Report I Expanding universe

A In 2018, OECD published an updated PFAS List

A 4730 CAS numbers identified
A Many not covered by Buck et al. definition

O\ F F
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CAS No. 3368-3

F FF FF F F F

CAS No. 8978029

CAS No. 75638
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4 May 2018

ENVIRONMENT DIRECTORATE
JOINT MEETING OF THE CHEMICALS COMMITTEE AND THE WORKING PARTY
ON CHEMICALS, PESTICIDES AND BIOTECHNOLOGY

TOWARD A NEW COMPREHENSIVE GLOBAL DATABASE OF PER- AND
POLYFLUOROALKYL SUBSTANCES (PFASs):

SUMMARY REPORT ON UPDATING THE OECD 2007 LIST OF PER- AND
POLYFLUOROALKYL SUBSTANCES (PFASs)

Series on Risk Management
No. 39

CAS No. 154768 CAS No. 1529074



PFAS according to broader OECD
definition (unpublished)
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F FF
HFO-1234ze, CAS No. 29118-24-9

HFP, CAS No. 116-15-4
4’7 F
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F OH NN
CAS No. 75-73-0
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Novaluron, CAS No. 116714-46-6

CAS No. 24210-45-5

Cl

Is the definition too broad for regulatory purposes?
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Diversity of PFAS

A Many thousands of  structurally diverse PFAS

IN use Iin society

- polymers & non-polymers; neutral, anionic, cationic
& zwitterionic; solids, liquids & gases; reactive &
Inert; soluble & insoluble; volatile & involatile; mobile

& Immobile; bioaccumulative & non-
bioaccumulative; highly toxic and relatively non-toxic

- We dondét know properties,
of them
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Volatile neutral PFAS e S
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A Perfluoroalkanes(PFCs)perfluoroethers and perfluoroalkylamines
F ' CAS No. 33830

CAS No. 35214 A

CAS No. 33373

A Certainhydrofluoro -carbons (HFCs)ethers (HFEsqand -olefins (HFOSs)

CAS No. 35644

F
O\/
CAS No. 154768

F F
CAS No. 29773939

CAS No. 1529074
A PFCs, HFCs, HFEs and HFOs have own common nomenclature systems using

letters and numbers, e.g. HFQ@34ahttps://bit.ly/2M1Hp7I
10


https://bit.ly/2M1Hp7l

Involatile anionic PFAS

E Per-and polyfluoroalkyl acids (PFAAS)

acids
O F F Q F F
OH OH
F FF F ¢

F F F F

CAS No. 37324 CAS No. 3368-3

F. F F. F F_F

o OF F F F o}
\V/ I
S P F
OH F  oOH
F FF FF F F F

F F F F
CAS No. 37335 CAS No. 685566-8

F F

OH O F F F

V4

F
/N
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F F
CAS No. 522994-8

CAS No. 5229259
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+aard polyfluoroalkylether

Foooo o
0 EF F F 0 P FOF Q F F
AR Ao
OH O 0 F H (0]
FoF FoF FoOoF FFFF FoF
CAS No. 90802620

CAS No. 95844848 CAS No. 11909419

o OF F F F F F F F
Y% '
s
OoH 0
FoF F FF FF F

CAS No. 7360496
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Short-chain and long-chain PFAAs
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Fluorinated polymers

A Fluoropolymers (e.g. PTFE) (F in the backbone)

I high molecular weight, stable, inert, insoluble,
iInvolatile, immobile, do not cross biological
membranes, low leachables

Integrated Environmental Assessment and Management — Volume 14, Number 3—pp. 316-334

Received: 26 September 2017 | Returned for Revision: 16 January 2018 ‘ Accepted: 30 January 2018
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Critical Review

A Critical Review of the Application of Polymer of Low Concern

and Regulatory Criteria to Fluoropolymers
Barbara J Henry,*{ Joseph P Carlin,{ Jon A Hammerschmidt,  Robert C Buck, i L William Buxton,
Heidelore Fiedler, § Jennifer Seed, || and Oscar Hernandez#

A Side -chain fluorinated polymers (as used in
Goretex) (non -fluorinated co -polymer backbone

with fluorinated side chains) .
i Leachable PFAS, stable? CFom Gy
(9"'2)2 ((?Hz)n

? ?
c=0 C=0
i , cl_Cl
* +CH-CH2HCH-CH2-]—{—C-CH2-]— .
a b C
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Perfluoroalkenes(perfluoroolefins ) and derivativesz a complex family with

Eok many unknowns
F F F
F
F
F — F
F F F F
CAS No. 68532 CAS No. 55400

o o F F.F
F \\s// ) OH f >< )4
SN F _ F
¢ | 7\ F
CHs O OH . |_ o —| o
() FF F I_ Jn \CHS
F

F

CAS No. 6901349 CAS No. 6887310

CAS No. 708287-7

Z No common terminology available
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The PFAS Universe: ITRC s o
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Nonpolymers Polymers
| |
Perfluoroalkyl Substances Polyfluoroalkyl Substances
kel B I
Perfluoroalkyl acids (PFAAS) Fluorotelomer-based substances Fluoropolymers
A Perfluoroalkane Polymeric
Perfluoroalkyl carboxylic acids/ Perfluoroalkyl
uer cyarngyla{e's (P;=C As) Horoesy sulfonamido substances Perfluoropolyethers (PFPE)
Perfluoroalkane sulfonic acids/ Perfluoroalkyl Polyfluoroalkyl ether carboxylic acids Side-chain fluorinated polymers
sulfonates (PFSAs)

Perfluoroalkane sulfonamides (FASAs)

- 1.itrcweb.org/)

Interstate Technology & Regulatory Council (ITRC) (https://pfas
14
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uses identified for
more than 1400

More than 200
PFAS

m Non-polymers
B Polymers

View Article Online

View Journal

Martin Scheringer, ®? lan T. Cousins, ©° Jamie C. DeWitt,©

An overview of the uses of per- and polyfluoroalkyl

substances (PFAS)}
Gretta Goldenman,'j Dorte Herzke,GEF Rainer Lohmann, 9 Carla A. Ng, e+

Xenia Trier' and Zhanyun Wang

Juliane Glige, ®*

PAPER

Cite this: DOI: 10.1039/d0em00291g

") Check for updates

5000

A Less well known

3000
2000
1000

[sauuo}] Junowe |ejo|
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climbing ropes,
guitar strings,
artificial turf,
soil remediation
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Conclusions

A How many PFAS depends on how you count

I hundreds to millions
A Need a regulatory definition of PFAS that is less

broad than the OECD nAchemistryo defin
A They are hugely diverse and the only common

property is the high persistence
A We need methods to characterize and group

them for regulation

I In-depth chemical-by-chemical assessment
Implausible
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Thank you for your attention!
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PFAS levels In the water environment
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Scope

A scale of monitoring
A which PFAS ?

A PFAS levels in English rivers, groundwater, estuaries and coastal
waters

A Environmental monitoring, 2021 onwards

What weoOor e noti agsigning sourced®ana causes at
specific locations

Environment
W Agency
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The challenge ¢é .

1000s PFAS and precursor substances

Polyfluoroalkyl

Fluorotelomer
alcohols

4 Hp tC!'{ WF2NBISND
substances

&)
cge-
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we measure this
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PFOS & PFOA In surface waters
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