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HH5T : Interstate Technology & Regulatory Council (ITRC). 2022. PFAS Technical and Reuglatory Guidance. P. 37, Fig. 2-16
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HH5T : Interstate Technology & Regulatory Council (ITRC). 2022. PFAS Technical and Reuglatory Guidance. P.20, Fig. 2-3
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Perfluoroalkyl Substances
(all H atoms on all C atoms in alkyl
chain attached to a functional group

have been replaced with F)

Polyfluoroalkyl Substances
(all H atoms on at least one
(but not all) C atoms have been
replaced with F)
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(8) PTFE X OBEHFEA Y v —
TSRAFvY

‘ Fluoropolymers ®

‘ Polymeric Perflucropolyethers (PFPE)®

A 2= 71"‘\"11’@%\‘1* Perflucroalkyl acids (PFAAS) =

HIVEVEESE T
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TILEILIT—TFIIEE ]

| Polyflucroalkyl ether acids ‘

Perfluoroalkyl carboxylic acids/
Perfluoroalkyl carboxylates
(PFCAs) =5

Ly Perflucroalkane sulfonic
Perfluorcalkane sulfpfiates

Polyfluoroalkyl ether sulfonic acids
(PFESAs)®*

Polyfluoroalkyl ether carboxylic
acids (PFECAs)®¢

| Side-chain fluorinated polymers * |

| Fluorinated urethane polymers |

Flugrinated acrylate/
methacrylate polymers

| Fluorinated oxetane polymers |

e sulfinic acids
SiAs)2®

Perflucroal

|Chloropoty‘ﬂuoroalkyl ether acids ¢

Perflutroalkyl phosphonic acids
(PFPAsg) .=

| Chioropolyfluoroalkyl acids |

Family Hierarchy Legend

Perfluoroalkyl phosphinic acids
(PFPiAs) 1=

| Perfluorcalkyl ether acids ¢

| Fluorotelomer substances©

n:2 Fluorotelomer sulfonic acids
(FTSAs) 2=

Perflucroalkyl ether sulfonic acids
(PFESAs) ¢

Perflucroalkyl ether carboxylic
acids (PFECAs) *¢

n:2 or n:3 Fluorctelomer carboxylic
acids and unsaturated carboxylic
acids (FTCAs and FTUCAs) >«

n:2 Fluorotelomer alcohols
(FTOHs) T-2=

Perfluoroalkane sulfonyl flucrides
(PASFs)*®

Perfluoroalkane sulfonamides
(FASAs)>®

n:2 Unsaturated Fluorotelomer
alcohols (FTUOHSs) @<

n:2 Fluorotelomer iodides (FTls)
(Telomer B)7:=

| n:2 Fluorotelomer olefins (FTOs) * =

| Perfluoroalkanoyl fluorides (PFAs)> " |

Perflucroalkyl icdides (PFAIls)
(Telomer A) ™=

| Perfluoroalkyl aldehydes (PFALs) %= |

Semifluorinated N-alkanes (SFAs) /
alkenes (SFenes) &«

n:2 Fluorotelomer
acrylates/methacrylates
(FTACS/FTMACS) ™~

n:2 Flucrotelomer aldehydes
and unsaturated aldehydes
(FTALs and FTUALs) *'2-=

n:3 Saturated acids and
n:3 unsaturated acids = ©

n:2 Polyfluoroalkyl phosphoric
acid esters, polyfluoroalkyl
phosphates, fluorotelomer

phosphates (PAPs) . 10.<

Perfluoroalkane sulfonamido
substances®**®

N-Alkyl perfluoroalkane sulfonamides
(MeFASAs, EtFASAs, BUFASAs) **

Perfluoroalkane sulfonamido ethanols|
(FASEs) and N-Alkyl perflucroalkane
sulfonamido ethanols (MeFASEs,
EtFASEs, BuFASEs) "

MN-Alkyl perflucroalkane
sulfonamidoethyl
acrylates/methacrylates
(MeFAS(M)ACs,EtFAS(M)ACs,
BuFAS(M)ACs) >

Perfluoroalkane sulfonamido acetic
acids (FASAAs) and N-Alkyl
perfluoroalkane sulfonamido acetic
acids (MeFASAAs, EtFASAAS,

BuFASAAs) »°

| subclass |

| Group |

ZI)A A

i Subgroup
A~ — |

Precursor Key (Buck et al. 20110%)

Potential PFCA
precursors

Potential PFSA
precursors

>+ PFAA BBR{&

Potential PFSA
and PFCA precursors

i

Manufacturing Process Legend

{b) Manufactured by ECF

(d) Other process

(c) Manufactured by fluorotelomerization

Surfactants
2

L]

Notes

referenced (i.e., per or poly).

Buck et al. 2011.0'%8

The acronym PFECA is utilized for both per and

polyfluoroalkyl ether carboxylic acids and the acronym
PFESA is utilized for both per and polyflucroalkyl ether
sulfonic acids. When using these acronyms, it is important @
to be clear as to the specific group of chemicals being 7

FASAs biodegrade to PFSAs, with the potential to degrade
to PFSAs and PFCAs in the atmosphere — see Figure 2-10.

The family tree is based on the PFAS definition provided in

i

products
i8]

B

[:]]

PFAS Use Legend
(a) Manufactured by either ECF or flucrotelomerization i

Intermediate transformation product

Major raw material for ECF-based surfactants and
surface protection products

Raw material for surfactants and surface protection

Includes some fluoropolymer polymerization aids
Ski wax, medical applications

Major raw material for fluorotelomer-based surfactants
and surface protection products

High molecular weight polymeric plastics such as PTFE
A broad class of polymers used largely as lubricants
1% Used for surface protection

H#85T : Interstate Technology & Regulatory Council (ITRC).

2022. PFAS Technical and Reuglatory Guidance. P. 21, Fig. 2-4.
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MPEFEABSEEE L. RE0BEHRE LTV ET, TS5, #HOBEIEHRER
2ETCOEHET vRILEY (PFAS) ICZELFIH. HOBEREICOWLWTIE—E 0L
EMIIOVWTOERERY £,

2TOE#7 vR&IEY (PFAS) ICHBT2H#ORBEIX. ZOFRUCEBT S L ‘SMA
M EEWR DI ENTE, ZOFELITERA T, ABMOREZ/ZIIRBICHT 2HR
TERWYRT, ERBFITHZLITEYTIHEVWEEZRFT, £7-. EVEEECERES
MR E—H07 vy RILEWICETI2HBEE. —FEYICETOBREY v ELEY
(PFAS) ZIRE L TIRZ 2 EZTEYITlRA L, SBF-ABFHOBEENM RTINS
BEIE. B4OYEBICY RV AEENICFHMEL, ERINDIRNELEEZ T,



DETIE, R4 GBRD OAFIRES. AT OEHIC LY BUNROEBRR AR R OHE
ICERT A EICRERERALES,

(1-1) BRNZ Y —>T 4 —ILDEREHT 2

PFAS (. AKXHZ I3 0 CHE, BRWVEE, LFERICERVLVEE, K2R A WE
Bl &ziFb. BkE. %@Lﬁ% %ﬁﬁ\ﬁkn\l—?477ﬂﬁEKE<ﬁ%éh
TW3IEH, FEE BEE, EHACEBLVEERRICERINTVWET, INLORE
D% L, [RAIXRGBEE] EREBEINhTWET,

M%Sﬁﬁ%éﬂé%ﬁM\HBOEi?[ﬂM%%ﬁ¢ﬁEt?élt%E%&tt
BABDBO—EOBEKZECARENAA =T TA T THEIRMNT Y —> T 14—l e
STHEETT, HlZIX. Horizon Europe 7B 7 Z LlZ, RNy TFU—, 71U —2viKHE, K
RAEMEE, BRENAFR—2DE 7 &2 — #S %%ﬁt BREDEF O L A / R—
IVEBICESTRHELTCVWET, Lz > T Bz bld, SENALTOARICNT 248
T®D PFAS OFIBRZE (BRINTY —> T 4 — LI to’CE%ﬁtﬁﬁ & ET) 1T, AERITRUN
JV—rTA—ILOBENDEREHITEHLDTHDLEERET,

(1-2) #IFREIZ. EEESE2ELLTHYAWNEETSZTL LD

RARKINTWLW2BEY ITRFIDERESNANIL PFASHERIN TV EILTZROESZH
KIBIZHREE N, HRFPOY T4 F -V HARECEE TR & ICARY T,

bl BEICBOLVTRBEYEIARIN WA ELTH, N IFEIFE T MmZzEY
BEENH D70, EFRICIEIN LY OREIAIND EEXET, £/, ABEYEN L7125
EINTOWARWYEICOWTIE, 5ERAITHS L@ﬁwﬁﬁ AERTEDTITNIE A ST, 12
FOBEFHRETHANAAIREZERT 5 ICIIRTABHEELH Y £9,

/-, BBREZICHT 2HIREDS %ﬁo?ﬁ@@%%aﬁ REACH % 68 £ (1)(ZP8
LINTWBEFIRAICER T 2 RIBEEDH Y £, IS, HIRZEIL. REACH % 68 & (1)
ICRLAEYAEWTHDZ L E LT, REACHE B8 (1) 1Z. WHARZFIRRED [HRE
FEROFMAAEEZED. FIROHSBEINFE] 2ZFRITHILE2ERLTVWET, £
DHBENFEICIL, FFIC. MEEXV IRV, TRzeA£7,

i) FIRDEEBIZ L, WEEEPHWAEZEE)RVOY T 74 Fz— OO NTD
AT—0HRLE—ICRIFTEEZ, RE, EFIARXRIRUPA / R=2 3 ~DF¥
B8, MENTZEOBENLEDD I ENAETHD I L

i) B, BERUOBARBICIT DLV LEHLEEE

iii) HIRZFEDBM A 723 2 L A ATREAREN LR Y X 7 BEAIE



iv) WY DO RITAI BB R EFEROM AR BT

FIREIL HEBENFEDOINLOBERZBUICEEL THELT. EBRES LEEA~D
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WEHAD) | FHRENICET 2ZEE48H (Commission Communication) TEH SN T
W2 &5, EUHIBEDREZRmIZL TORITNER s BWIEhhrbod, TETLE
Ao FFIC

fRRAEHRD EU FIBLEB):T-584/13)Ic L i, FHRAIZ [AREE. R2BLVRE
IS T DHFEDEBENY R %ZHIET 27201047/ (P NEYIAEBAELDI L %2E
KT 5 EUEO—MRA] (8BS | £HYFT, TANOBEZIIREICHTELYRIDE
FEEIEREICEL THENICTEEELH D (8IS | HEICERAININETT, F
BHIRAIDARICE T2 ) R 7FFMIE, [UR I DIREE Y X7 HIREAL L 72356 OBIENA
BREORN S ORENLERFZNNZIRHET DL 2BRINTOHELAL AL [FHE
Bld, EMICRIESNTWAWERZHAICE DWW, U R 7T B R84 7
TA—FICHEYNCEDSCZEIETEEEAL
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