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Definitions of PFAS
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Å Buck et al. (2011) ïfirst class definition

ï PFAS = ñthe highly fluorinated aliphatic substances that contain 

1 or more C atoms on which all the H substituents é have been 

replaced by F atoms, in such a manner that they contain the 

perfluoroalkyl moiety CnF2n+1 ïò (has to contain at least - CF3 )

Å Interstate Technology and Regulatory Council (I TRC)

ï Same definition as Buck et al. (2011), but n ²2 (i.e. must contain at 

least CF 3CF2ī)

Å OECD: list of 4730

ï ñécontain a perfluoroalkyl moiety with three or more carbons (i.e. ï

CnF2nï, n Ó 3) or a perfluoroalkylether moiety with two or more 

carbons (i.e. ïCnF2nOCmF2mī, n and m Ó1).ò

Å OECD: broader definition planned (unpublished)

ïñéthe fluorinated substances that contain at least one fully 

fluorinated methyl or methylene carbon atoméò i.e. substances 

are PFAS that have at least one - CF2 - or - CF3 moiety in their 

structure



So how many PFAS are there? It 

depends on how you counté

Å Swedish Chemicals Agency (KEMI): 2060

Å OECD: 4730

Å US EPA dashboard: 6330 (consolidated list)

Å CAS number searches ( ChemSpider

(http://www.chemspider.com/))

ï -CF2- alone: 20 772 063 ( 4 430 726 commercially 
available , 16 341 337 not commercially available)

ï -CF2CF2- : 4 667 078 ( 266 086 commercially 
available , 4 400 992  not commercially available)

ï -CF2CF2CF2- : 1 188 469 ( 31 393 commercially 
available , 1 157 076 not commercially available)

Å Only 1 400 with identified usesé
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OECD 2018 Report ïExpanding universe
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Å In 2018, OECD published an updated PFAS List

Ą 4730 CAS numbers identified

Ą Many not covered by Buck et al. definition

CAS No. 70829-87-7

CAS No. 336-08-3

CAS No. 89780-02-9CAS No. 756-13-8 CAS No. 1547-26-8 CAS No. 15290-77-4



PFAS according to broader OECD 

definition (unpublished)
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Novaluron, CAS No. 116714-46-6 

Is the definition too broad for regulatory purposes?



Diversity of PFAS

ÅMany thousands of structurally diverse PFAS 

in use in 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 donôt know properties, toxicities etc. for most 

of them
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Volatile neutral PFAS
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Á Perfluoroalkanes(PFCs), perfluoroethers andperfluoroalkylamines

Á Certain hydrofluoro -carbons (HFCs), -ethers (HFEs) and -olefins (HFOs)

Á PFCs, HFCs, HFEs and HFOs have own common nomenclature systems using 

letters and numbers, e.g. HFC-134a: https://bit.ly/2M1Hp7l

CAS No. 355-04-4 CAS No. 335-27-3 CAS No. 338-83-0

CAS No. 1547-26-8CAS No. 15290-77-4 CAS No. 297730-93-9

CAS No. 358-21-4

https://bit.ly/2M1Hp7l


Involatile anionic PFAS
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Ɇ Per- and polyfluoroalkyl acids  (PFAAs)                Per-and polyfluoroalkylether

acids

CAS No. 336-08-3CAS No. 375-22-4

CAS No. 375-73-5 CAS No. 68555-66-8

CAS No. 52299-24-8

CAS No. 52299-25-9

CAS No. 958445-44-8 CAS No. 908020-52-0CAS No. 1190931-41-9

CAS No. 73606-19-6

All P and M and some B and T

Short-chain and long-chain PFAAs



Fluorinated polymers

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

ïhigh molecular weight, stable, inert, insoluble, 

involatile, immobile, do not cross biological 

membranes, low leachables

Å Side -chain fluorinated polymers (as used in 

Goretex) (non - fluorinated co -polymer backbone 

with fluorinated side chains)

ïLeachable PFAS, stable?
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And many more

13

Ɇ Perfluoroalkenes(perfluoroolefins ) and derivatives ɀa complex family with 

many unknowns 

Ɇ No common terminology available 

CAS No. 70829-87-7

CAS No. 559-40-0

CAS No. 68877-51-0CAS No. 69013-34-9

CAS No. 685-63-2



The PFAS Universe: ITRC
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Interstate Technology & Regulatory Council (ITRC) (https://pfas -1.itrcweb.org/)



Uses of PFAS ?
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More than 200 
uses identified for 
more than 1400 
PFAS

Å Less well known 
uses: 

- ammunition, 
- climbing ropes,
- guitar strings,
- artificial turf,
- soil remediation



Conclusions

Å How many PFAS depends on how you count

ïhundreds to millions

Å Need a regulatory definition of PFAS that is less 

broad than the OECD ñchemistryò definition 

Å They are hugely diverse and the only common 

property is the high persistence

Å We need methods to characterize and group 

them for regulation

ïin-depth chemical-by-chemical assessment 

implausible
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Thank you for your attention!
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Scope
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Åscale of monitoring 

Åwhich PFAS ?

ÅPFAS levels in English rivers, groundwater, estuaries and coastal 
waters

ÅEnvironmental monitoring, 2021 onwards

What weôre not going to cover ïassigning sources and causes at 
specific locations



The challenge é. 
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1000s PFAS and precursor substances

Ϥ нр tC!{ ΨŦƻǊŜǾŜǊΩ 
substances

Fluorotelomer 
alcohols

Polyfluoroalkyl 

PFHxS

PFOA

PFOS



PFOS & PFOA in surface waters
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PFOS
PFOA


