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Technical work: consideration of draft risk management
evaluations: pentadecafluorooctanoic acid

(CAS No: 335-67-1, PFOA, perfluorooctanoic acid),

its salts and PFOA-related compounds

Supporting information related to the draft risk management
evaluation on pentadecafluorooctanoic acid (CAS No: 335-67-1,
PFOA, perfluorooctanoic acid), its salts and PFOA-related
compounds

Addendum

Non-exhaustive lists of substances covered and not covered by the draft
risk management evaluation

Note by the Secretariat

As referred to in the note by the Secretariat on a draft risk management evaluation on
pentadecafluorooctanoic acid (CAS No: 335-67-1, PFOA, perfluorooctanoic acid), its salts and PFOA-
related compounds (UNEP/POPS/POPRC.13/3), the annex to the present note sets out non-exhaustive
lists of substances covered and not covered by the draft risk management evaluation. The present note,
including its annex, has not been formally edited.

* UNEP/POPS/POPRC.13/1.
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Non-exhaustive lists of substances covered and not covered by the
draft risk management evaluation

1. Non-exhaustive lists of chemical substances and substance groups covered and not covered by
the draft risk management evaluation on PFOA, its salts and PFOA-related compounds
(UNEP/POPS/POPRC.13/3) are provided in Table 1: Non-exhaustive list of substances covered by the
risk management evaluation on PFOA, its salts and PFOA-related compounds (page 4—12) and Table 2:
Non-exhaustive list of substances not covered by the risk management evaluation on PFOA, its salts
and PFOA-related compounds (page 13—14), respectively.

2. Paragraph 17 of the draft risk management evaluation specifies substances covered by the risk
management evaluation (a, b, ¢ including (i)-(iii) and other) and those not covered (including (i)-(v)
and other) as follows:

“The risk management evaluation covers:

(a)  PFOA (pentadecafluorooctanoic acid, CAS No: 335-67-1, EC No: 206-397-9)
including any of its branched isomers;

(b)  Itssalts; and

(¢)  PFOA-related compounds which, for the purposes of this risk management
evaluation, are any substances that degrade to PFOA, including any substances (including salts
and polymers) having a linear or branched perfluoroheptyl group with the moiety (C;F;5)C as
one of the structural elements, for example:

(i)  Polymers with > Cg based perfluoroalkyl side chains;'
(i)  8:2 fluorotelomer compounds;
(iii) 10:2 fluorotelomer compounds.

The compounds below do not degrade to PFOA and are therefore not included as PFOA-
related compounds:

(1) CgF5-X, where X=F, Cl, Br;

(ii) Fluoropolymers? that are covered by CF5[CF,]n-R’, where R’=any group,
n>16;3 or

(iii) Perfluoroalkyl carboxylic and phosphonic acids (including their salts,
esters, halides and anhydrides) with > 8§ perfluorinated carbons; or

(iv) Perfluoroalkane sulfonic acids (including their salts, esters, halides and
anhydrides) with > 9 perfluorinated carbons;

(v) Perfluorooctane sulfonic acid (PFOS), its salts and perfluorooctane sulfonyl
fluoride (PFOSF) as listed in Annex B to the Stockholm Convention.”

3. The non-exhaustive lists of substances have been prepared in order to support and facilitate the
assignment of substances and comprehension of the scope of the risk management evaluation.

4, Figure 1: Major synthesis routes of fluorotelomer-based substances including side-chain
fluorinated polymers (FOEN, 2017) (page 15) provides major synthesis routes of fluorotelomer-based
substances including side-chain fluorinated polymers (see section I of FOEN, 2017).

' DuPont, 1998. Technical information: Zonyl fluorochemical intermediates.
% Fluoropolymers have a carbon-only polymer backbone with F directly attached to backbone C atoms.

? Such as PTFE (polytetrafluoroethylene), FEP (fluorinated ethylene propylene polymer) and PFA
(perfluoroalkoxy polymer).
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Table 1: Non-exhaustive list of substances covered by the risk management evaluation on PFOA, its salts and
PFOA-related compounds

Note:

1. Polymers with > Cg based perfluoroalkyl side chains;

2. 8:2 fluorotelomer compounds;
3. 10:2 fluorotelomer compounds.
4

Whenever a compound contains a component degrading into PFOA, it is considered to be within the scope of the risk
management evaluation. This applies even if the compound contains other components that do not themselves degrade into
PFOA. Such compounds are marked with an asterisk (*).

(@ () (c)
PFOA RO PFOA-related compounds
salts
CAS No. | Acronym | Designation (i) | (ii)? (iii)® | Other*
PFOA
335-67-1 PFOA Perfluorooctanoic acid X
45285-51-6 PFO Pe‘rﬂuorooctanoate (conjugate base of the free X
acid)
PFOA isomers
90480-55-0 Branched perfluorooctanoic acid X
Hexanoic acid, 2,2,3,4,5,5,6,6,6-nonafluoro-3,4-
1882109-81-0 bis(trifluoromethyl)- X
Hexanoic acid, 2,3,3,4,4,5,6,6,6-nonafluoro-2,5-
1882109-80-9 bis(trifluoromethyl)- x
Hexanoic acid, 2,2,3,3,4,5,5,6,6,6-decafluoro-4-
1882109-79-6 (1,1,2,2,2-pentafluoroethyl)- X
Hexanoic acid, 2,2,3,4,4,5,5,6,6,6-decafluoro-3-
1882109-78-5 (1,1,2,2,2-pentafluoroethyl)- X
Pentanoic acid, 2,3,3,4,4,5,5,5-octafluoro-2-
1882109-77-4 (1,1,2,2,3,3,3-heptafluoropropyl)- X
Pentanoic acid, 2,3,3,4,4,5,5,5-octafluoro-2-
1882109-76-3 [1,2,2,2-tetrafluoro-1-(trifluoromethylethyl]- X
Pentanoic acid, 2,2,3,5,5,5-hexafluoro-3,4,4-
1882109-75-2 tris(trifluoromethyl)- X
Pentanoic acid, 2,2,4,5,5,5-hexafluoro-3,3,4-
1882109-74-1 tris(trifluoromethyl)- X
Pentanoic acid, 2,3,3,5,5,5-hexafluoro-2,4,4-
1882109-73-0 tris(trifluoromethyl)- X
1882109-72-9 Pfentar}mc acid, 2,3,4,5,5,5-hexafluoro-2,3,4- X
tris(trifluoromethyl)-
Pentanoic acid, 2,4,4,5,5,5-hexafluoro-2,3,3-
1882109-71-8 tris(trifluoromethyl)- X
Pentanoic acid, 3,3,4,5,5,5-hexafluoro-2,2,4-
1882109-70-7 tris(trifluoromethyl)- X
Pentanoic acid, 2,2,3,4,5,5,5-heptafluoro-3-
1882109-68-3 (1,1,2,2,2-pentafluoroethyl)-4-(trifluoromethyl)- X
Pentanoic acid, 2,2,4,4,5,5,5-heptafluoro-3-
1882109-67-2 (1,1,2,2,2-pentafluoroethyl)-3-(trifluoromethyl)- *
Pentanoic acid, 2,3,4,4,5,5,5-heptafluoro-3-
1882109-66-1 (1,1,2,2,2-pentafluoroethyl)-2-(trifluoromethyl)- *
Pentanoic acid, 2,3,3,4,5,5,5-heptafluoro-2-
1882109-63-0 (1,1,2,2,2-pentafluoroethyl)-4-(trifluoromethyl)- *
Pentanoic acid, 2,3,4,4,5,5,5-heptafluoro-2-
1882109-64-9 (1,1,2,2,2-pentafluoroethyl)-3-(trifluoromethyl)- *
Pentanoic acid, 3,3,4,4,5,5,5-heptafluoro-2-
1882109-63-8 (1,1,2,2,2-pentafluoroethyl)-2-(trifluoromethyl)- *
Pentanoic acid, 3.,4,4,5,5,5-hexafluoro-2,2,3-
1882109-69-4 (trifluoromethyl)- *
Butanoic acid, 4,4,4-trifluoro-2,2,3,3-
1882109-62-7 tetrakis(trifluoromethyl)- *
Butanoic acid, 2,3,4,4,4-pentafluoro-2-[1,2,2,2-
1882109-61-6 tetrafluoro-1-(trifluoromethyl)ethyl]-3- X
(trifluoromethyl)-
1882109-60-5 Butanoic acid, 2,3,3,4,4,4-hexafluoro-2-[2,2,2- <

trifluoro-1,1-bis(trifluoromethyl)ethyl]-
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(@ (b) (©)
PFOA RO PFOA-related compounds
salts
CAS No. Acronym Designation (i)* (i) (iii)® Other*

Butanoic acid, 3,3.,4,4,4-pentafluoro-2-[1,2,2,2-

1882109-59-2 tetrafluoro-1-(trifluoromethyl)ethyl]-2- X
(trifluoromethyl)-
Butanoic acid, 3,3,4,4,4-pentafluoro-2,2-

1882109-58-1 bis(1,1,2,2,2-pentafluoroethyl)- X
Hexanoic acid, 2,2,4,4,5,5,6,6,6-nonafluoro-3,3-

1812247-20-3 bis(trifluoromethyl)- X
Hexanoic acid, 2,3,3.4,5,5,6,6,6-nonafluoro-2,4-

1812247-19-0 bis(trifluoromethyl)- X
Hexanoic acid, 2,3,4,4,5,5,6,6,6-nonafluoro-2,3-

1812247-18-9 bis(trifluoromethyl)- *
Hexanoic acid, 3,3,4,4,5,5,6,6,6-nonafluoro-2,2-

1812247-17-8 bis(trifluoromethyl)- X
Hexanoic acid, 2,2,3,3,5,5,6,6,6-nonafluoro-4,4-

1192593-79-5 bis(trifluoromethyl)- X
Hexanoic acid, 2,2,3,3.4,5,6,6,6-nonafluoro-4,5-

1144512-36-6 bis(trifluoromethyl)- X
Hexanoic acid, 2,2,3.,4,4,5,6,6,6-nonafluoro-3,5-

1144512-35-5 bis(trifluoromethyl)- *
Hexanoic acid, 2,2,3,3,4,4,6,6,6-nonafluoro-5,5-

1144512-34-4 bis(trifluoromethyl)- *
Heptanoic acid, 2,2,3,3,4,5,5,6,6,7,7,7-

1144512-18-4 dodecafluoro-4-(trifluoromethyl)- *
Heptanoic acid, 2,2,3,3,4,4,5,6,6,7,7,7-

909009-42-3 dodecafluoro-5-(trifluoromethyl)- *
Heptanoic acid, 2,2,3,4,4,5,5,6,6,7,7,7-

705240-04-6 dodecafluoro-3-(trifluoromethyl)- *
Heptanoic acid, 2,3,3,4,4,5,5,6,6,7,7,7-

207678-51-1 dodecafluoro-2-(trifluoromethyl)- X

123116-17-6 Isooctanoic acid, pentadecafluoro- X
Hexanoic acid, 2,3,3,4,4,5,5,6,6,6-decafluoro-2-

35605-76-6 (1,1,2,2,2-pentafluoroethyl)- *
Heptanoic acid, 2,2,3,3,4,4,5,5,6,7,7,7-

15166-06-0 dodecafluoro-6-(trifluoromethyl)- *

PFOA salts (including linear and branched isomers)
Ammonium salt, linear/branched PFOA

90480-56-1 APFO (Octanoic acid, pentadecafluoro-, branched, X
ammonium salt)

3825-26-1 APFO Octanoic acid, 2,2,3,3,4,435,5,6,6,7,7,8,8,8- X
pentadecafluoro-, ammonium salt (1:1)
Octanoic acid, 2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-

335-95-5 Na-PFOA pentadecafluoro-, sodium salt (1:1) *

2395-00-8 K-PFOA Octanoic acid, 2,2,3,3,4,4,5,5,6,6,7,7,8,8,8- X
pentadecafluoro-, potassium salt (1:1)
Octanoic acid, 2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-

335-93-3 pentadecafluoro-, silver(1+) salt (1:1) *
Octanoic acid, 2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-

68141-02-6 pentadecafluoro-, chromium(3+) salt (3:1) *
Ethanaminium, N,N,N-triethyl-,

98241-25-9 2.2,3,3,4,4,5,5,6,6,7,7,8,8,8- X
pentadecafluorooctanoate (1:1)
Hexanoic acid, 2,3,3,4,4,5,5,6,6,6-decafluoro-2-

13058-06-5 (1,1,2,2,2- pentafluoroethyl)-, ammonium salt X
(1:1)
Hexanoic acid, 2,3,3,4,4,5,5,6,6,6-decafluoro-2-

1195164-59-0 (1,1,2,2,2-pentafluoroethyl)-, sodium salt (1:1) X
Heptanoic acid, 2,2,3,3,4,4,5,5,6,7,7,7-

19742-57-5 dodecafluoro-6-(trifluoromethyl)-, ammonium X
salt (1:1)
Heptanoic acid, 2,2,3,3,4,4,5,5,6,7,7,7-

61436-04-2 dodecafluoro-6-(trifluoromethyl)-, iron salt (1:x) X
Heptanoic acid, 2,2,3,3,4,4,5,5,6,7,7,7-

29457-73-6 dodecafluoro-6-(trifluoromethyl)-, potassium salt X
(1:1)
Heptanoic acid, 2,2,3,3,4,4,5,5,6,7,7,7-

18017-22-6 dodecafluoro-6-(trifluoromethyl)- , sodium salt X

(1:1)
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(@) (b) (©
PFOA RO PFOA-related compounds
salts
CAS No. Acronym Designation (i) (ii)? (iii)® Other*

Heptanoic acid, 2,2,3,3,4,4,5,5,6,7,7,7-

15739-82-9 dodecafluoro-6-(trifluoromethyl)-, chromium salt X
(1:x)
Heptanoic acid, 2,2,3,3,4,4,5,5,6,7,7,7-

15715-47-6 dodecafluoro-6-(trifluoromethyl)-, aluminum salt X
(3:1)

Other PFCA mixtures containing PFOA

68333-92-6 Fatty acids, C7-13, perfluoro x*

91032-01-8 Fatty acids, C7-19, perfluoro x*

72968-38-8 Fatty acids, C7-13, perfluoro, ammonium salts x*

PFOA esters and anhydrides

376-27-2 Octanoic acid, 2,2,3,3,4,4,5,5,6,6,7,7,8,8,8- X
pentadecafluoro-, methyl ester
Octanoic acid, 2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-

3108-24-5 pentadecafluoro-, ethyl ester X
Octanoic acid, 2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-

33496-48-9 pentadecafluoro-, 1,1'-anhydride X

Perfluoroalkyl phosphonic and phosphinic acids (PFPAs and PFPiAs)

68412-69-1 Phqsphmlc acid, bis(perfluoro-C6-12-alkyl) -
derivs.

93062-53-4 Phc?sphmlc ac':ld, bis(perfluoro-C6-12-alkyl) -
derivs., aluminum salts

40143-79-1 C8/C8- Bis(perfluorooctyl)phosphinic acid X

PEPIA s(perfluorooctyl)phosphinic ac
610800-34-5 | SO/C8- Perfluorohexylperfluorooctyl phosphinat x
PEPIA erfluorohexylperfluorooctyl phosphinate

Perfluoroalkyl halides (incl. linear and branched isomers)

335-66-0 Octanoyl fluoride, 2,2,3,3,4,4,5,5,6,6,7,7,8,8,8- X
pentadecafluoro-

507-63-1 PFOI Perfluorooctyl iodide X
Undecane,

307-50-6 1,1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11- X
tricosafluoro-11-iodo-
Dodecane,

307-60-8 1,1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,1 X
2,12-pentacosafluoro-12-iodo-
Tetradecane,

307-63-1 1,1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,1 X
2,12,13,13,14,14-nonacosafluoro-14-iodo-
Pentadecane,

335.79-5 1,1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,1

T 2,12,13,13,14,14,15,15-hentriacontafluoro-15- X

iodo-
Tridecane,

376-04-5 1,1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,1 X
2,12,13,13-heptacosafluoro-13-iodo-
Decane,

423-62-1 1,1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10- X
heneicosafluoro-10-iodo-

558-97-4 Nonane, 1,1,1,2,2,3,3,4,4,5,5,6,6,7.7.8,8.9,9- .
nonadecafluoro-9-iodo-
Decane, 1,1,1,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10-

677-93-0 eicosafluoro- 10-iodo-2-(trifluoromethyl)- X
Dodecane,

3248-61-1 1,1,1,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12, X
12-tetracosafluoro-12-iodo-2-(trifluoromethyl)-
Tetradecane,
1,1,1,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,

3248-633 12,13,13,14,14-octacosafluoro-14-iodo-2- X
(trifluoromethyl)-
Decane, 1-bromo-

307-43-7 1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10- X

heneicosafluoro-
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(@ (b) (©)
PFOA RO PFOA-related compounds
salts
CAS No. Acronym Designation (i)* (i) (iii)® Other*
90622-71-2 Alkyl iodides, C6-18, perfluoro x*
Fluorotelomer iodides (FTIs)
Decane, 1,1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8-
2043-33-0 8:2FTI heptadecafluoro-10-iodo- X
Dodecane,
2043-54-1 10:2 FTI 1,1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10- X
heneicosafluoro-12-iodo-
Tetradecane,
30046-31-2 12:2 FTI 1,1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,1 X
2,12- pentacosafluoro-14-iodo-
Hexadecane,
65510-55-6 14:2 FTI 1,1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,1 X
2,12,13,13,14, 14-nonacosafluoro-16-iodo-
65510-56-7 92 FTI Undecane, l,1,l,2,2‘,3,3,4,4,5,5,6,6,7,7,8,8,9,9— <
nonadecafluoro-11-iodo-
68188-12-5 FTIs Alkyl iodides, C4-20, y-w-perfluoro x*
68390-33-0 FTIs Alkyl iodides, C10-12, y-w-perfluoro X
Fluorotelomer oelfins (FTOs)
21652-58-4 8:2 FTO 8:2 Fluorotelomer olefin X
1-Decene, 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-
heptadecafluoro-
1-Dodecene,
30389-25-4 10:2 FTO 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,12- X
heneicosafluoro-
Fluorotelomer alcohols (FTOHSs)
1-Hexadecanol,
60699-51-6 14:2 FTOH | 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,13,1 X
3,14,14,15,15,16,16,16-nonacosafluoro-
1-Tetradecanol,
39239-77-5 12:2 FTOH | 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,13,1 X
3,14,14,14-pentacosafluoro-
1-Dodecanol,
865-86-1 10:2 FTOH | 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,12- X
heneicosafluoro-
678-39-7 8:2 FTOH 1-Decanol, 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10- <
heptadecafluoro-
Fluorotelomer saturated and non-saturated acids (FTCAs and FTUCAS)
102 2-Dodecenoic acid,
70887-94-4 . 3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,12- X
FTUCA K
eicosafluoro-
Dodecanoic acid,
53826-13-4 10:2 FTCA | 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,12- X
heneicosafluoro-
2-Decenoic acid,
70887-84-2 8:2 FTUCA | 3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10- X
hexadecafluoro-
Decanoic acid,
27854-31-5 8:2 FTCA 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10- X
heptadecafluoro-
Fluorotelomer phosphate esters (PAPs)
1,2-Tridecanediol,
4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,13,13,13-
63295-27-2 eicosafluoro- 12-(trifluoromethyl)-, 1-(dihydrogen X
phosphate)
1,2-Pentadecanediol,
4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,13,13,14
63295-28-3 ,15,15,15-tetracosafluoro-14-(trifluoromethyl)-, X
1-(dihydrogen phosphate)
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63295-29-4

1,2-Heptadecanediol,
4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,13,13,14
,14,15,15,16,17,17,17-octacosafluoro-16-
(trifluoromethyl)-, 1-(dihydrogen phosphate)

94158-70-0

1,2-Tridecanediol,
44,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,13,13,13
-heneicosafluoro-, 1-(dihydrogen phosphate)

94200-46-1

1,2-Tridecanediol,
4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,13,13,13
-heneicosafluoro-, 1-(dihydrogen phosphate),
diammonium salt

94200-47-2

1,2-Pentadecanediol,
4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,13,13,14
,14,15,15,15-pentacosafluoro-, 1-(dihydrogen
phosphate), diammonium salt

94200-48-3

1,2-Heptadecanediol,
4.4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,13,13,14
,14,15,15,16,16,17,17,17-nonacosafluoro-, 1-
(dihydrogen phosphate), diammonium salt

94200-50-7

1,2-Tridecanediol,
4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,13,13,13-
eicosafluoro-12-(trifluoromethyl)-, 1-(dihydrogen
phosphate), diammonium salt

94200-51-8

1,2-Pentadecanediol,
4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,13,13,14
,15,15,15-tetracosafluoro-14-(trifluoromethyl)-,
1-(dihydrogen phosphate), diammonium salt

94200-52-9

1,2-Heptadecanediol,
4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,13,13,14
,14,15,15,16,17,17,17-octacosafluoro-16-
(trifluoromethyl)-, 1-(dihydrogen phosphate),
diammonium salt

57678-03-2

8:2
monoPAP

8:2 Fluorotelomer phosphate monoester

1-Decanol, 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-
heptadecafluoro-, 1-(dihydrogen phosphate)

678-41-1

8:2 diPAP

8:2 Fluorotelomer phosphate diester

1-Decanol, 3,3.4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-
heptadecafluoro-, 1,1'-(hydrogen phosphate)

93857-44-4

1-Decanol, 3,3.4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-
heptadecafluoro-, dihydrogen phosphate,
diammonium salt

57678-05-4

10:2
monoPAP

1-Dodecanol,
3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,12-
heneicosafluoro-, 1-(dihydrogen phosphate)

1895-26-7

10:2 diPAP

1-Dodecanol,
3,3,4,4,5,5,6,6,7,7,8,8,9.9,10,10,11,11,12,12,12-
heneicosafluoro-, 1,1'-(hydrogen phosphate)

Fluorotelomer acrylates and methacrylates (FTACs and FTMACs)

16083-78-6

2-Propenoic acid,
4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,13,13,14
,14,15,15,16,17,17,17-octacosafluoro-2-hydroxy-
16-(trifluoromethyl)heptadecyl ester

4980-53-4

14:2
FTMAC

2-Propenoic acid, 2-methyl-,
3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,13,1
3,14,14,15,15,16,16,16-nonacosafluorohexadecyl
ester

6014-75-1

12:2
FTMAC

2-Propenoic acid, 2-methyl-,
3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,13,1
3,14,14,14-pentacosafluorotetradecyl ester

16083-87-7

2-Propenoic acid,
4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,13,13,14
,15,15,15-tetracosafluoro-2-hydroxy-14-
(trifluoromethyl)pentadecyl ester

52956-82-8

2-Propenoic acid,
3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,13,1
4,14,14-tetracosafluoro-13-
(trifluoromethyl)tetradecyl ester
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74256-14-7

2-Propenoic acid, 2-methyl-,
3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,12,12,12-
eicosafluoro-11-(trifluoromethyl)dodecyl ester

74256-15-8

2-Propenoic acid, 2-methyl-,
3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,13,1
4,14,14-tetracosafluoro-13-
(trifluoromethyl)tetradecyl ester

17741-60-5

10:2 FTAC

2-(Perfluorodecyl) ethyl acrylate

2-Propenoic acid, 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,
10,11,11,12,12,12-heneicosafluorododecyl ester

2144-54-9

10:2
FTMAC

2-(Perfluorodecyl) ethyl methacrylate

2- Propenoic acid, 2-methyl-, 3,3,4,4,5,5,6,6,7,7,
8,8,9,9,10,10,11,11,12,12,12-
heneicosafluorododecyl ester

27905-45-9

8:2 FTAC

8:2 Fluorotelomer acrylate

2-Propenoic acid, 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,
10,10-heptadecafluorodecyl ester

1996-88-9

8:2
FTMAC

8:2 Fluorotelomer methacrylate

2-Propenoic acid, 2-methyl-, 3,3,4,4,5,5,6,6,7,7,8,
8,9,9,10,10,10-heptadecafluorodecyl ester

85631-54-5

FTACs

2-Propenoic acid, y-o-perfluoro-C8-14-alkyl
esters

91615-22-4

2-Propenoic acid,
3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,13,1
3,14,14,15,16,16,16-octacosafluoro-15-
(trifluoromethyl)hexadecyl ester

94158-63-1

2-Propenoic acid,
3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,13,1
3,14,14,15,15,16,16,17,18,18,18-
dotriacontafluoro-17-(trifluoromethyl)octadecyl
ester

94158-64-2

2-Propenoic acid, 2-methyl-,
3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,13,1
3,14,14,15,16,16,16-octacosafluoro-15-
(trifluoromethyl)hexadecyl ester

94158-65-3

2-Propenoic acid, 2-methyl-,
3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,13,1
3,14,14,15,15,16,16,17,18,18,18-
dotriacontafluoro-17-(trifluoromethyl)octadecyl
ester

Other fluorotel

omer-based non-polymers

93776-12-6

1-Propanaminium, N-(2-carboxyethyl)-N,N-
dimethyl-3-[(4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,
12, 12,13,13,14,14,15,15,15-pentacosafluoro-2-
hydroxypentadecyl) amino]-, inner salt

93776-13-7

1-Propanaminium, N- (2-carboxyethyl)-3-[(4,4,5,
5,6,6,7,7,8,8,9.9,10,10, 11,11,12,12,13,13,13-
heneicosafluoro-2-hydroxytridecyl)amino] -N,N-
dimethyl-, inner salt

93776-15-9

1-Propanaminium, N-(2-carboxyethyl)-N,N-
dimethyl-3-[[4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,
12, 12,13,13,14,15,15,15-tetracosafluoro-2-
hydroxy-14- (trifluoromethyl)pentadecyl]amino]-
, inner salt

94159-83-8

2-Tridecanol, 1-[[3-
(dimethylamino)propyl]amino]-
4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,13,13,13-
eicosafluoro-12-(trifluoromethyl)-

94159-79-2

2-Pentadecanol, 1-[[3-
(dimethylamino)propyl]amino]-
4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,13,13,14
,14,15,15,15-pentacosafluoro-

94159-80-5

2-Tridecanol, 1-[[3-
(dimethylamino)propyl]amino]-
4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,13,13,13
-heneicosafluoro-
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2-Pentadecanol, 1-[[3-
o (dimethylamino)propyl]amino]-
94159-82-7 4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,13,13,14 X
,15,15,15-tetracosafluoro-14-(trifluoromethyl)-
8:2 Fluorotelomer stearate monoester X
99955-83-6 8:2 FTS Octadecanoic acid,
3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-
heptadecafluorodecyl ester
8:2 Fluorotelomer citrate triester X
Pentanedioic acid, 3-[2-[(3,3,4,4,5,5,6,6,7,7,8,8,9,
302911-86-0 9,10,10,10-heptadecafluorodecyl)oxy]-2-
oxoethyl]-3-hydroxy-, 1,5-bis(3,3,4,4,5,5,6,6,7,7,
8,8,9,9,10,10,10-heptadecafluorodecyl) ester
3102-79-2 Perfluorooctylethyldichloromethyl silane X
74612-30-9 Perfluorooctylethyldimethylchlorosilane X
101947-16-4 Perfluorooctylethyltriethoxysilane X
78560-44-8 Perfluorooctylethyltrichlorosilane X
83048-65-1 Perfluorooctylethyltrimethoxysilane X
68187-42-8 Propangmlde, 3-[(y-w-perfluoro-Cy_o-alkyl)thio] X
derivatives
70969-47-0 Thiols, Cg,zo, v-w-perfluoro, telomers with «
acrylamide
Carbamic acid, [2-(sulphothio)ethyl]-, C-(y-®-
95370-51-7 perfluoro-Cs o-alkyl) esters, monosodium salts X
1,3-Propanediol, 2,2-bis[[(y-o-perfluoro-Cy_jo-
148240-85-1 alkyl)thio]methyl] derivatives, phosphates, X
ammonium salts
1,3-Propanediol, 2,2-bis[[(y-o-perfluoro-Cs_»-
148240-87-3 alkyl)thio]methyl] derivatives, phosphates, X
ammonium salts
1,3-Propanediol, 2,2-bis[[(y-o-perfluoro-C10-20-
148240-89-5 alkyl)thio]methyl] derivs., phosphates, X X X
ammonium salts
Oxirane, methyl-, polymer with oxirane, mono[2-
183146-60-3 hydroxy-3-[( y-®-perfluoro-C8-20- X
alkyl)thio]propyl] ethers
Pentanoic acid, 4,4-bis[(y-o-perfluoro-C8-20-
71608-61-2 alkyl)thio]derivs., compds. with diethanolamine X X X
1,2-Undecanediol,
4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,11-
94200-45-0 heptadecafluoro-, 1-(dihydrogen phosphate), X
ammonium salt (1:2)
2-Pentadecanol, 1,1'-[oxybis[(1-methyl-2,1-
ethanediyl)oxy]]bis[4,4,5,5,6,6,7,7,8,8,9,9,10,10,
93776-00-2 11,11,12,12,13,13,14,14,15,15,15- X
pentacosafluoro-

10
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Fluorotelomer-based side-chain fluorinated polymers

115592-83-1

2-Propenoic acid,
3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,12-
heneicosafluorododecyl ester, polymer with
3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-
heptadecafluorodecyl 2-propenoate, hexadecyl 2-
propenoate, N-(hydroxymethyl)-2-propenamide,
octadecyl 2-propenoate,
3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,13,1
3,14,14,14-pentacosafluorotetradecyl 2-
propenoate and 3,3,4,4,5,5,6,6,7,7,8,8,8-
tridecafluorooctyl 2-propenoate

129783-45-5

2-Propenoic acid, 2-methyl-, C10-16-alkyl esters,
polymers with 2-hydroxyethyl methacrylate, Me
methacrylate and y-o-perfluoro-C8-14-alkyl
acrylate

144031-01-6

2-Propenoic acid, dodecyl ester, polymers with
Bu (1-0x0-2-propenyl)carbamate and y-o-
perfluoro-C8-14-alkyl acrylate

116984-14-6

2-Propenoic acid,
3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,12-
heneicosafluorododecyl ester, polymer with
3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-
heptadecafluorodecyl 2-propenoate, alpha-(2-
methyl-1-oxo-2-propenyl)-omega-[(2-methyl-1-
oxo-2-propenyl)oxy]poly(oxy-1, 2-ethanediyl),
3,3,4,4,5,5,6,6,7,7.,8,8,9,9,10,10,11,11,12,12,13,1
3,14,14,15,15,16,16,16-nonacosafluorohexadecyl
2-propenoate, octadecyl 2-propenoate,
3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,13,1
3,14,14,14-pentacosafluorotetradecyl 2-
propenoate and
3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,13,1
3,14,14,15,15,16,16,17,17,18,18,18-
tritriacontafluorooctadecyl 2-propenoate

74049-08-4 PFOEA

Poly[2-(perfluorooctyl)ethyl acrylate]

2-Propenoic acid,
3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-
heptadecafluorodecyl ester, homopolymer

65104-45-2

2-Propenoic acid, 2-methyl-,
3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,12-
heneicosafluorododecyl ester, polymer with
3,3,4,4,5,5,6,6,7,7,8,8,9,9, 10,10,10-
heptadecafluorodecyl 2-methyl-2-propenoate,
methyl 2-methyl-2-
propenoate,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11
,12,12,13,13,14,14,14-pentacosafluorotetradecyl
2-methyl-2-propenoate and 3,3,4,4,5,5,6,6,
7,7,8,8,8-tridecafluorooctyl 2-methyl-2-
propenoate

53515-73-4

2-Propenoic acid, 2-methyl-,
2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-pentadecafluorooctyl
ester, polymer with 2-propenoic acid

Other substances

90622-99-4

Amides, C7-19, a-o-perfluoro-N,N-
bis(hydroxyethyl)

71356-38-2

Piperazinium, 1-(carboxymethyl)-1-(2-
hydroxyethyl)-4-
(2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-
nonadecafluoro-1-oxodecyl)-, inner salt

85681-64-7

2-Propenoic acid, perfluoro-C8-16-alkyl esters

125328-29-2

2-Propenoic acid, 2-methyl-, C10-16-alkyl esters,
polymers with 2-hydroxyethylmethacrylate, Me
methacrylate and perfluoro-C8-14-alkyl acrylate

325459-92-5

Phosphine, tris[4-
(3.3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-
heptadecafluorodecyl)phenyl]-

326475-46-1

Palladium, dichlorobis[tris[4-(3,3,4,4,5,5,6,6,7,7,
8,8,9,9,10,10,10-heptadecafluorodecyl)phenyl]
phosphine-kP]-

11
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39186-68-0

1-Propanaminium, N-(2-carboxyethyl)-N,N-
bis(2-hydroxyethyl)-3-
[(2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-pentadecafluoro-1-
oxooctyl)amino]-, inner salt

41358-63-8

Octanamide, N-[3-[bis(2-
hydroxyethyl)amino]propyl]-
2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-pentadecafluoro-

24216-05-5

Benzenesulfonyl chloride, 3,4-
bis[(2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-pentadecafluoro-
1-oxooctyl)amino]-

53517-98-9

1-Propanaminium,N,N,N-trimethyl-3-
[(2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-pentadecafluoro-1-
oxooctyl) amino]-, chloride (1:1)

85938-56-3

Octanamide, N-(3-aminopropyl)-
2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-pentadecafluoro-

89685-61-0

1-Propanesulfonic acid,3-[ethyl
(2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-pentadecafluoro-1-
oxooctyl)amino]-,sodium salt (1:1)

84029-60-7

Nonene, heptadecafluoro-1-
[(2,2,3,3,4,4,5,5,6,6,7.7.,8,8,8-
pentadecafluorooctyl)oxy]-

4151-50-2

N-EtFOSA

N-Ethyl-1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-
heptadecafluoro-1-octanesulfonamide, N-
Ethylperfluorooctane-1-sulfonamide

12
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Table 2: Non-exhaustive list of substances not covered by the risk management evaluation on PFOA, its salts and
PFOA-related compounds

Note:

1. CgF7-X, where X=F, CI, Br.
2. Fluoropolymers that are covered by CF;[CF,]n-R’, where R’=any group, n>16.
3. Perfluoroalkyl carboxylic and phosphonic acids (including their salts, esters, halides and anhydrides) with > 8 perfluorinated

carbons.

4. Perfluoroalkane sulfonic acids (including their salts, esters, halides and anhydrides) with > 9 perfluorinated carbons.
5. PFOS, its salts and PFOSF as listed in Annex B to the Stockholm Convention.

Out of scope: compounds that do not degrade to PFOA

CAS No. Acronym Designation (i)t | (ii)? | (iii)? | (iv)* V)P | other
PFOA
Fluorotelomer alcohols
6:2 Fluorotelomer alcohol X
647-42-7 6:2 FTOH
1-Octanol, 3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluoro-
Perfluoroalkyl phosphonic and phosphinic acids
68412-68-0 Phosphonic acid, perfluoro-C6-12-alkyl derivs. X
Polyfluoroalkyl carboxylic acids
Undecanoic acid,
1765-48-6 2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11- X
eicosafluoro-
Perfluoroalkylcarboxylic acids other than PFOA, their isomers, and salts
375-22-4 PFBA Perfluorobutanoic acid X
307-24-4 PFPeA Perfluoropentanoic acid X
357-24-4 PFHxA Perfluorohexanoic acid X
375-85-9 PFHpA Perfluoroheptanoic acid X
Co-PFCA L
375-95-1 or PFNA Perfluorononan-1-oic acid X
C-PFCA -
335-76-2 or PFDA Perfluorodecanoic acid X
C-PFCA .
2058-94-8 or PFURA Perfluoroundecanoic acid X
C,-PFCA L
307-55-1 or PFDoA Perfluorododecanoic acid X
Ci;-PFCA . -
72629-94-8 or PFTrA Perfluorotridecanoic acid X
Ci4-PFCA -
376-06-7 or PFTeA Perfluorotetradecanoic acid X
141074-63-7 Ci5-PFCA Perfluoropentadecanoic acid X
67905-19-5 Cs-PFCA Perfluorohexadecanoic acid X
57475-95-3 C-PFCA Perfluoroheptadecanoic acid X
16517-11-6 Cis-PFCA Perfluorooctadecanoic acid X
133921-38-7 Cy9-PFCA Perfluorononadecanoic acid X
68310-12-3 C,-PFCA Perfluoroeicosanoic acid X
Dodecanoyl fluoride,
15811-52-6 2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,12,12,12- X
docosafluoro-11-(trifluoromethyl)-
Dodecanoic acid,
16486-96-7 2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,12,12,12- X
docosafluoro-11-(trifluoromethyl)-
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Out of scope: compounds that do not degrade to PFOA

CAS No. Acronym Designation (i) (i) (iii)® (iv)* (v)° other
Tetradecanoic acid,
18024-09-4 2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,1 X
3,14,14,14-hexacosafluoro-13-(trifluoromethyl)-
Dodecanoic acid,
2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,12,12,12-
68015-87-2 docosafluoro-11-(trifluoromethyl)-, compd. With X
ethanamine (1:1)
Tetradecanoyl fluoride,
68025-62-7 2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,1 X
3,14,14,14-hexacosafluoro-13-(trifluoromethyl)-
3108-42-7 Ammonium nonadecafluorodecanoate X
Decanoic acid,
2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,10,10,10-
3638-63-7 octadecafluoro-9-(trifluoromethyl)-, ammonium x
salt (1:1)
3793-74-6 Ammonium tricosafluorododecanoate X
Undecanoic acid,
307-71-1 2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11- X
eicosafluoro-,potassium salt
Perfluoroalkanesulfonic acids
375-73-5 PFBS Perfluorobutane sulfonic acid X
2706-91-4 PFPeS Perfluoropentane sulfonic acid X
355-46-4 PFHxS Perfluorohexane sulfonic acid X
375-92-8 PFHpS Perfluoroheptane sulfonic acid X
1763-23-1 PFOS (3) Perfluorooctane sulfonic acid X
Per- and polyfluoroalkyl ether carboxylic acids
Propanoic acid, 2,2,3,3-tetrafluoro-3-[1,1,2,2,3,3-
1071817-33-8 | ADONA hexafluoro-3- (trifluoromethoxy)propoxy]-, X
ammonium salt (1:1)
Ammonium salt of perfluoro[(2-ethyloxy- <
ethoxy)acetic acid
908020-52-0 EEA-NH4 Acetic acid, 2,2-difluoro-2-[1,1,2,2-tetrafluoro-2-
(1,1,2,2,2-pentafluoroethoxy)ethoxy]-,
ammonium salt (1:1)
Fluoropolymers
9002-84-0 PTFE Polytetrafluoroethylene X
25067-11-2 FEP Fluorinated Ethylene Propylene Copolymer X
26655-00-5,
31784-04-0 PFA Perfluoro Alkoxy Polymer X
26425-79-6 MFA Perfluoro Methyl Alkoxy Polymer X
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™

2)

@)

()

(6)

TFE
TFE IF
CF,=cF, —* F(CF:CF2)
PFAls CH,=CH,
F(CF,CFp),l — ]
CH,=CHR'
P4, H,O
FTis
F(CF,CF,),CH,CH,l ] ’
——>
——>
KSCN
F——
R'SH
—
FTOs
F(CF,CFp),CH=CH, ~T "
HSiCl,
HCN
—>
L—

FTOHs
F(CF,CF,),CH,CH,OH

FT thiols
F(CF,CF,),CH,CH,SH

o

| CF»=CF,  PFAls (1)

F(CF,CFy),

FTls (2)
F(CF,CFy),CH,CHl

Note: 1. n = 1; when n = 4, all substances here (except those with double
underlines in orange) are within the scope of PFOA-related compounds.
2. The starting material can also be other perfluoroalkenes instead of
TFE, resulting in PFAIs such as (CF3),CF(CF,CF,),l.

when R'
=-CH,OH

F(CF5CF),CH,CHRIl + F(CF,CF,) CH,CHR'T — 23 F(CF,CF),CH,CH(I)CH,0H
{when R'=-(CHa)r, oH

SFAs F(CF,CF,),CH,CH—CH, (6)
F(CF2CF2)n(CHy) o H N

PFPAs + PFPIAs

FTOs (3)
F(CF,CF),CH=CH,

FTOHs (4)
F(CF4CFy),CH,CH,OH
FT thiols (5)
F(CF,CF,),CHoCH,SH

F(CF,CF,),CH,CH,SCN —— E

F(CF,CF,),CH,CH,SR

FTSAs
(CF,CFy),CH,CH,SO5H

'(e.g., R' = -CH,CH,CO, Li*, -CH,CH,NR",, etc.)

PFNA, PFURA, PFTrA,

etc.

F(CF,CF,),CH,CH,SiCly — F(CF,CFy),CH,CH,SI(ORY); (e.g., R’ = -CHg, -C,Hs, etc.)

F(CF,CF,),CH,CH,CN
F(CF,CF,),CH—CH
( 2 2)n\ / 2

v

side-chain fluorinated silane polymers

non-fluorinated silane bac‘kbone
F(CF,CF,),CH,CH,

o}
H2 H2
——— F(CF,CFy),CH,CH,0(CH,CH,0) i H

P20s
e

monoPAPs + diPAPs

F(CF,CF,),CH,CH,OP(0)(OH), + [F(CF,CF5),CH,CH,0],P(0)(OH)

F(CF,CF,),CH,CH,00CC;Hz5

FTACs

F(CF,CF,),,CH,CH,0C(O)CH=CH,

FTMACs

side-chain fluorinated (meth)acrylate polymers

non-fluorinated polymer backFone
F(CF,CF,),CH,CH,OC(O)CH(or CHz)

F(CF,CF,),CH,CH,OC(O)C(CHg)=CH,

side-chain fluorinated urethane polymers

—_

——>

FTSAs

> non-fluorinated polymer backFone
F(CF,CF,),,CH,CH,OC(O)NH

F(CF,CF5),CH,CH,SO3H

F(CF,CF,),,CH,CH,SO,Cl ——»

CHo=CHR'
L s F(CF,CFy),CH,CH,SCH,CHR!' (e.g., R' = -C(O)OCHg, etc.)

FTABs
F(CFZCFz)nCHZCHZSOZNH(CH2)3N+(CH3)ZCHZCOO-

F(CFZCFZ)nCHZC\I47CH2 —» F(CF,CF,),CH,CH(OH)CH,N(R')(R")

Figure. Major synthesis routes of fluorotelomer-based substances including side-chain fluorinated polymers.

TFE = tetrafluoroethylene; PFAIs = perfluoroalkyl iodides; FTls = fluorotelomer iodides; SFAs = semifluorinated alkanes;

PFPAs = perfluoroalkyl phosphonic acids; PFPiAs = perfluoroalkyl phosphinic acids; FTOs = fluorotelomer olefins;

FTOHSs = fluorotelomer alcohols; FTSAs = fluorotelomer sulfonic acids; PFNA = perfluorononanoic acid; PFUnA = perfluoroundecanoic acid;
PFTrA = perfluorotridecanoic acid; mono- & diPAPs = fluorotelomer phosphate mono- & di-esters; FT(M)ACs = fluorotelomer (meth)acrylates;
FTABs = fluorotelomer sulfonamide betains

Figure 1: Major synthesis routes of fluorotelomer-based substances including side-chain fluorinated polymers
(FOEN, 2017)
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IR EN

POPRC13 TOHIRMVAMALEZFE — R ECFYVEICHISENEET SVEDOR L

BRI Y 2 M OEWE | B —HRE LA E R 72 IBINEE 5 2 WE

PFOA ~u7ntruat sz v (B4 PFOA,) Xz ol
[(5f34FE 4 H 21 H SEBSAmHE]
BHRxhTcwa{bEyE

(CAS &%)

335-67-1

45285-51-6

PFOA isomers . _~u7nrtuTrin vl (RFEHS. HEEHEICRS,) Xidx ol

BRIhTw3{LEYE

(CAS&EH) T oRRICE D iiE % DA AR VRIS DWW, BIFIBRILKFEORIECH 2 [Trh v ] ZERL, [T Vi
90480-55-0 53,
1882109-81-0 CRFBICOWT, i [T v ((RFEES) | &2 LEEM L nEMOM T2 &8 2 & ichk 5729, EHEHE (PFOA)
1882109-80-9 RN 272000, HLUEE 0B W THRREICIR 3 5 % 20
1882109-79-6
1882109-78-5 (5B D HE &)
1882109-77-4
1882109-76-3 FF e oo
1882109-75-2 L
1882109-74-1 EREREN N
1882109-73-0 CAS 1882109-81-0 CAS 1144512-18-4

1882109-72-9
1882109-71-8




1882109-70-7
1882109-68-3
1882109-67-2
1882109-66-1
1882109-65-0
1882109-64-9
1882109-63-8
1882109-69-4
1882109-62-7
1882109-61-6
1882109-60-5
1882109-59-2
1882109-58-1
1812247-20-3
1812247-19-0
1812247-18-9
1812247-17-8
1192593-79-5
1144512-36-6
1144512-35-5
1144512-34-4
1144512-18-4
909009-42-3

705240-04-6

207678-51-1




123116-17-6
35605-76-6
15166-06-0

PFOA salts (including linear

and branched isomers)

BHRIhTw3{tEYHE
(CAS &%)
90480-56-1
3825-26-1
335-95-5
2395-00-8
335-93-3
68141-02-6
98241-25-9
13058-06-5
1195164-59-0
19742-57-5
61436-04-2
29457-73-6
18017-22-6
15739-82-9
15715-47-6




Other PFCA mixtures
containing PFOA

BHIhCTwa{tEYE
(CAS &%)

68333-92-6

91032-01-8

72968-38-8

— (JEEoxRE L)

-POPRC Tli3, ZoA73Y OYHIZ PFOA &t EAY] & LTf->Tw3,
- PFOA 03— TR e FEYEIREIC L V. T o RAYIIMLEEOMHINR L 722,

PFOA esters and anhydrides

BHIhCTwa{tEyE
(CAS &%)

376-27-2

3108-24-5

33496-48-9

2 IFL (RFAFNA) =_ATZAFOA 22X T —F 376-27-2 (A Fnr) J/
3108-24-5 (= F )
3 ROV T NG a ik sz EEEEKY) 33496-48-9

HIRIIY A P TlE A TIAFaF 7 X VBOAFAIATAKRNIZF LI AT (CAS376-27-2 (X F 1) /3108-24-
5 (ZmFnN)), _ATAFOF T & EEAKY) (CAS 33496-48-9), @ 3fEENEH I N TV B 2o, @RiIcigE,

Perfluoroakyl phosphonic and
phosphinic acids (PFPAs and
PFPiAs)

B ahTwatExyE
(CAS &%)

68412-69-1

93062-53-4

PR (RATZAFaTAFEL) RRAT7 4 VEE (RATZAFa T F iy
THORFERHE~12DbDICRS,) XiFZoT A=y Ll

68412-69-1

93062-53-4 (68412-69-1
DT NI = L)
40143-79-1

BIRETY 2 FICh B 2L
TNt a T xR
E:8~12




40143-79-1 5 (NTRTFHhIALFARAZFA) (FYVTFHIALFR~F L) FZ2 7 4 | 610800-34-5
610800-34-5 v

- BRI D & M8k TR 4
LA CAS
(a) RAT 4 VEIC_RAV 7t u T sl (LU [PFAR] L wH,) 282 Offiéh | 68412-69-1
L72b D
(b) (DTN =7 L 93062-53-4
(c) ST NFaF s FAMD 2 oA LD D 40143-79-1
(d) NATAFOF T FARERERALTAFa~F I AEBEAS LS D 610800-34-5

(@A~@IZUTD Lo, HHE - k2D T PFAER 2 OfAELZbDE L, 2OoT7AI=valEbEw 3,

H
PFA——ﬁ——PFA

o
- UT ofiEz b o (d)IEBNCHEE,

O—T—0O
I
il bl

-n
-
-
-
-
-
-
-
-n
-
-
-

fER I PRA, G =LV 7 v A ~F o L3

Perfluoroalkyl halides (incl. | 6 _uIFaFr s R ) A =71 FY F 335-66-0

linear and branched isomers)




BHRIhTw3{tEYHE
(CAS &%)
335-66-0
507-63-1
307-50-6
307-60-8
307-63-1
335-79-5
376-04-5
423-62-1
558-97-4
677-93-0
3248-61-1
3248-63-3
307-43-7
90622-71-2

7 R_RATZAFaTALEAL="FA4F (AT FE7e I FXIFaI—YFIC

BI~18ThYH, REH]1 SOEHHBEELXEI L VDDICRS, ~v7
AABTAFAL=T Y FO_L7LFIaTLFALITREHE~1 8T
HY, RFEH]1 SOEEMELZHI LWHDICRS,)

Rz, ~A7AFuFilFlr=70I FOXXVLIAFaTiLFdKsE

507-63-1, 307-50-6. 307-
60-8, 307-63-1, 335-79-
5. 376-04-5, 423-62-1,
558-97-4 . 677-93-0 .
3248-61-1, 3248-63-3.
307-43-7. 90622-71-2

BIRIY R M2 dH B~
TNFda T F DR
e

-V F8~18 (EH#H)
I—-YF11,13.15
(53150)

7mIF10 (EH#H)

-PFOA D7 vty (v xFhorduat sz 4 r=7141 F) (CAS335-66-0) %%, PFAIc. 5% (Br) &

2nizavE (1) 21 @R L =i,

“FIRIGY A P T, 3—Y FIZOWTIZLA T ORRICTESAR (RFEE8 ~18). KA/l L 72 s (RFEE 11, 13, 15)

D272 — v DEHFIHRER > TWD, 713 FiE, KER10 DEHEBMOEHDOALTH 2,

CAS 423-62-1 CAS 677-93-0 CAS 307-43-7




-7 ® PFA o RFE 2w Tli. UNEP/POPS/POPRC.13/INF/6/Add.1 @ 2.(c)ASLICTHE X 113 PFOA BEEYE
DEFE ([(CFi)C &2 HE T2 b D) | FHEORIEEG) (REE8 07 v, Y., B xR ”kUG) (R
FE1 8L EoEFHM # R ) #EKE,

Fluorotelomer iodides (FTIs)

BHRIhTwa{t2YHE
(CAS &%)

2043-53-0

2043-54-1

30046-31-2

65510-55-6

65510-56-7

68188-12-5

68390-33-0

8 1l—-a3—F=-2—(=r7rtur7rdr) sy (A7 taF7Ax | 2043-53-0, 2043-54-1,
NIRERT~17THY, HEEEEICRS,) 30046-31-2, 65510-55-6.
65510-56-7, 68188-12-5,

68390-33-0

BRI Y 2 PITdH B =
TAa T F IR
EZ8:7~18

T xVD1, 20RFIC, PFAR L I vERENEFNES L T 2 H5HE,

2 1
PFA—{C—C I
HZ HE

- [ Alkyl iodides, C4-20, y - w-perfluoro| (CAS 68188-12-5) & U [Alkyliodides, C10-12, y -w-perfluoro] (CAS 68390-
33-0) @ [ y-w-perfluoro] F, RALKFEEHDOKIHED 2 DD RFEUN (3 FH ~ SO OKYG F TDRR) 237 F
PiLL7c b DTH %, PFOA BIMEYE & L THRIDRFI (T2 v DFEIES HFO TRFHA~8, ~r7rFtaTrF
NEHE LTIRFE2~6. 18) bEDZCASHHER>TWVDEHDITONTIE, WRINE 7o b RBEE BRI,




Fluorotelomer oelfins (FTOs)

BRI T 3{LEYWHE

(—RATZAFBRTAFL) TFY (RATZAFBTAFAIIRELS X
X1 0CHY, HEHEMEICRS,)

21652-58-4 (JRFERS).
30389-25-4 (JR&FE#H10)

(CAS &%) - L7 I PFA HAsEA LT 2 7,
21652-58-4
30389-25-4 N P—
H H,
< HIRY) A+ TO/EITILAT O 298 D A,
F F F F E F F FF FF F F F | F
F F
Fry FF R R F O F FF FF ¥ F FF F
CAS 21652-58-4 CAS 30389-25-4
Fluorotelomer alcohols | 10 2—(RagagturgrFa)zixy—1—F—n (R=A7rtaeTrFx | 60699-51-6 (R FEH 1
(FTOHs)

BB IhTwa{tEyE
(CAS &%)

60699-51-6

39239-77-5

865-86-1

678-39-7

NIREBS N1 0XIZ12XIZ14Thy, HHEEEICRS,) 4). 39239-77-5 (JRFEH
12). 865-86-1 (jR&EK
10). 678-39-7 (jRER

8)

1&/@20®rﬁ
B 720 D,
%T%bef@%ﬁi'WAﬁﬁrﬁﬁS

CPFAR b e Fe v ERZNEZNEAE L TG, 3 hbb X/ =1L D2 DiKHRIC PFA K

12, Y oEHEMDAYETH 2,

2 1

PFA—C—C—OH
H2 H2




Fluorotelomer saturated and
non-saturated acids (FTCAs
and FTUCAs)

BHIh T {LEYE

11 (7t a7aFn) B (L7404 aT7AFdRERE X1 0 | 27854-31-5 (fk £
Th Y, EHEHEICRS.) 8)

53826-13-4 (JkHH 1
0)

12 3—7AFu—3— (RATAFRTAFL) Fu -2 - /g (=7 | 70887-84-2 (jRk %K

(CAS &%) A BT AFNMIKERT XX TH Y, EHEEEICRS,) 7)
70887-94-4 70887-94-4 (jk 3% %K
53826-13-4 9)
70887-84-2 - PFA 2 BN 0 % e A D I 12 i L 72 i,
27854-31-5 CBIRESY A b Cld, BRIEREIE L Teov— 2 — 2 VR (3DRFBICT v EBEE) THH. 4AVEEHE,
< (Rt uorFrFi) mEE> <3 —IArAu—3— (RATZAFUTAFL) FTu—2 —TVE>
: i
PFAT] 'ﬁ:g—OH PFA—-c=ﬁ—c—O H
Fluorotelomer phosphate | 13 ERX[2=— (AT FaTrxn) 2FN] =KE=FKZX77—FXIT | 63295-27-2. 63295-28-3.
esters (PAPs) 2—tbFepFXr-—3— (=A7rtuTrfir) Fubi="IskFE=7=F|63295-29-4, 94158-70-0.
277 —bFXE2— (RAT7AFOTAFL) TFNL="I/KE=HKR7 |57678-03-2., 678-41-1.
BRI w3ty HE 7—F (=A7AFuTAFL (BE—REdic 2 o0& N EAICIT | 57678-05-4, 1895-26-7
(CAS &S) ITY) IFREHKE~15DbDICRS,)
63295-27-2 BRI Y A PITH B =L
63295-28-3 TJAFuTFTrFAREoR
63295-29-4 FHE:8,10, 11,1
94158-70-0 3. 15
94200-46-1 14 VT vEZUL=2—bFeFr—3— (RATAFuTAFL) T a | 94200-46-1, 94200-47-2.




94200-47-2
94200-48-3
94200-50-7
94200-51-8
94200-52-9
57678-03-2
678-41-1
93857-44-4
57678-05-4
1895-26-7

PA=FRAT77— X IITVvE=ZTL=2— (_A70F4aT7AFn) | 94200-48-3, 94200-50-7.
IFN=FRAT77—F (RATALFBTAFAIIRENE~15DD D | 94200-51-8, 94200-52-9,
IR %,) 93857-44-4, 94200-45-0

BRI 2 RI2dH B <
IrFuaFTrFRLROR
FH:8. 10~15

‘PFARAZEHT 27 0dunTo~w—t ) VEOZ T,

- Toa—VERANX, (a) PFA DB L 2 F i, & 20 Iid(bILiEES 3 DKFEIC PFA

B, MBS 20KFICe FaF v EAERL 7 r ko 2 @ Th 5,

PR A FTiE, (@QEVVYEEOZ AT AR 1 HE0WE 21 KR 2FFERES L. b)) ViEEiX 1l 2T
D B,

(@) (=RrzrtdurFrdr) zx2v—1—F—ne)viEozxsn (1:1o0r2:1)

PFA—C—C--O—?—OH PFA_ﬁ_ﬁ"O_iﬁj_o_ NHj PFA—C—C—-O—E—O—-C—C—PFA
H, H, oH 2 72 0" NI Hy, H, o | M2

(1:1 =275 n) (1:1 =27 A D) (2:1 =27 n)
CAS (%) 57678-03-2 93857-44-4 678-41-1

(b)3 — (A7rFuTAFr) Tusy—1, 2-VF—nt)viEozzsrr (1:1) tZolf

OH o H (0]
PFA—SZ—I(_'J—(HJ;-O—ZH—OH PFA—csz—ﬁ—ﬁ;-o—(E_—z;+NHZ
s

(1.1 =27 0) (1:1 =2 7 L Diff)

CAS (%) 63295-27-2 94200-46-1
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Ch b PFARDOREREH L ELR 2, 14131307 vE= Y LECTHY . AW RS IZAE
WA T 3R R Y- 5O/ L 72 REE9

<13 & 14 THIR Y & b
—THDHT Lo, 14 DREKEHPFEAE~15 (FImyY = i

ED) #13IChEAL 72,
Fluorotelomer acrylates and | 15 2—efFupFy—3— (A7t uFrFir) Forr=7o5— 2 | 16083-78-6. 4980-53-4,
methacrylates (FTACs and — I /)7 —FXWF2— (=rgarturrFr) s FL=7na,5—2 — | 6014-75-1, 16083-87-7.
FTMACs) IT)T7—=FXE2—- (RAT7AFuTAFi) TFA=2—-AXAF 70 |52956-82-8, 74256-14-7,

BHRIhTwa{t2YHE
(CAS &%)
16083-78-6
4980-53-4
6014-75-1
16083-87-7
52956-82-8
74256-14-7
74256-15-8
17741-60-5
2144-54-9
27905-45-9
1996-88-9
85631-54-5
91615-22-4
94158-63-1

74256-15-8, 17741-60-5,
2144-54-9, 27905-45-9,
1996-88-9, 85631-54-5,
91615-22-4, 94158-63-1,
94158-64-2, 94158-65-3

N=2—Z )T —bF (RATAFOTAFANIRERT~1TDHDIT
R2,)

BRI Y 2 RITdH B <
IrFuaFTrFRLROR
FR:T7T~15, 17

"PFAREHT 27404 R T a2 =70 N=2 -2 VBEXE2 - AF AT 0= 2 -2 VDT AT L,

s T a—ABRIINE, () PFA 3B L 7z = F v 5 (DIEH S 3 OEIC PFA KLY, 0B HS 2 DRFICL F
X OHENERL 7oA o 2 HETH B,

CBIRIY A P T, @R TR 2~ VBRN2 — AFATE— 2 — TV DI AT ADBIEET B A,
QNXN—2—TVBEEDIAT LD H,

(b) iz~

(A)2— (RATZALFETALFL) TFALIZATIL

11




94158-64-2
94158-65-3

(Fa -2 —T VBT AT L)

O CH
SN | G i
PFA—C—C—0—C—C=CH, PFA—C—C—O0—C—C=CH,

H, H,

(2=AFNTar=2 —LVEIAT L)

CAS (ft#£) 52956-82-8 4980-53-4
b)2—-evrFeFr—3— (A7LFaT7LrFL) THEELIZATL

PFA—C—C—C—O0—C—C=CH,

H

(Fa—2 —T VBT AT L)
CAS (fk3) 16083-78-6

Other  fluorotelomer-based

non-polymers

BHRIhTw3{t2yHE
(CAS &%)
93776-12-6
93776-13-7
93776-15-9
94159-83-8
94159-79-2
94159-80-5
94159-82-7

BRI Y A Mt oWE 3G Lo @m0 720, fERNICHETE,

Other fluorotelomer-based non-polymers

16 3—{N, N—Yx*F1r—-3—- [(4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 93776-12-6
9, 9, 10, 10, 11, 11, 12, 12, 13, 13, 14, 14, 1 X1
5, 15, 15—-=_vZa¥$7rtuo—2—-tFrFagixsvixrii) 73
J] 7ua Xy —1-=-T73I=29Lfr} Tax)T—F

17 3—{3—-1[(4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 9, 10, 1 93776-13-7
0, 11, 11, 12, 12, 13, 13, 13—~vAfay7rtuo—-2— X1
tFexs b Fon) 73] =N, N=YAFAr7axy—1-73I=y
LANY TaoxX) T — L

18 3— (N, N-¥YA5Fr—3— {[4, 4, 5, 5, 6, 6, 7, 7, 8, 8, |93776-15-9

12




99955-83-6
302911-86-0
3102-79-2
74612-30-9
101947-16-4
78560-44-8
83048-65-1
68187-42-8
70969-47-0
95370-51-7
148240-85-1
148240-87-3
148240-89-5
183146-60-3
71608-61-2
94200-45-0
93776-00-2

9, 9, 10, 10, 11, 11, 12, 12, 13, 13, 14, 15, 1 x 1
5, 15=FtFr7a%7rtu—-2—-evbfeFr—14— (F) 7t rF
N) RYZRTFUAL] TI Fuxy—1—-T3I=ULfN) Fa)T—F

19 1-{[3— &AFATI/) Fuvr] 7/} —4, 4, 5, 5, 6, 94159-83-8
6, 7, 7, 8, 8, 9, 9, 10, 10, 11, 11, 12, 13, 13,
13—A4a%7ar4tu—12— (FY)7ArFurFn) FPIFHY —2 —F—
V%

20 1—{[3— &AFATI/) Favrar] 73/} —4, 4, 5, 5, 6, 94159-79-2
6, 7, 7, 8, 8, 9, 9, 10, 10, 11, 11, 12, 12, 13,
13, 14, 14, 15, 15, 15—x_vZayprtuoxxvrshy—2
—F =

21 1—{[3— &AFATI/) Favrnr] 73/} —4, 4, 5, 5, 6, 94159-80-5
6, 7, 7, 8, 8, 9, 9, 10, 10, 11, 11, 12, 12, 13,
13, 13—~vA4a¥srtu btV 7hy—2—F—1

22 1—{[3— &AFATI/) Favrr] 73/} —4, 4, 5, 5, 6, 94159-82-7
6, 7, 7, 8, 8, 9, 9, 10, 10, 11, 11, 12, 12, 13,
13, 14, 15, 15, 15=7F7a¥7rtu—-14— (FY7r4nm
AFN) RUYRTHY =2 —F—n

23 3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 9, 10, 10, 1 99955-83-6
O —~TERTATINFRT UV N=FAT TN ) T—F

24 vz (3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 9, 10, 1 302911-86-0

0, 10— ~72FHn7rAusrsn) =3— {2— [(3, 3, 4, 4, 5,
5, 6, 6, 7, 7, 8, 8, 9, 9, 10, 10, 10—-~7ZFTHI7LA
aFriL) FFL] —2—FFVIFAL -3 - FpFiRUVAUVIFT —

13




k

25 Y2swvw (3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 9, 1 3102-79-2
0, 10, 10—~7T2FHhH7rFaTIN) (XAFN) TV
26 swow (3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 9, 10, 74612-30-9
10, 10—~7T2FTHh7rFurFin) ¥ (AFN) TV
27 FYVxr ¥y (3, 3, 4, 4, 5,5, 6, 6, 7, 7, 8, 8, 9, 9, 101947-16-4
10, 10, 10—-~TETFTh7rFuarTn) IV
28 FY2sww (3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 9, 1 |78560-44-8
0, 10, 10—~FTXTHh7rFursn) v7v
29 (3, 3, 4, 4, 5,5, 6, 6, 7, 7, 8,8, 9, 9, 10, 10, 83048-65-1
10—~72FH7ArFaFon) P (XbFy) v5v
30 3—{[2— (=rorteTrdr (REHT~17ThHH, EHFEEICR 68187-42-8 (k%
%,)) TFAL] AT 7=} FusyTIF ¥2~8).
70969-47-0 (ji3%
¥6~18)
2. 3
31 FrVva=85—[2— ({[(3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, |95370-51-7
8, 9, 9, 9—R_VvERFATIALLIB ) =) AFT] AAFR=n} TI) X1
IFN] =2ALT7aFFT—Fh
32 2, 2-vx ({[2—- (=rortmeTrdr (REMT~17THY, HEH | 148240-85-1 (j%

h&EIclR%,)) =F ] A7 7=} AFA) TrNvy—1, 3-Ud—n
LY VBOIAT VDT VEZY LI

FEH2~8) .
148240-87-3 (3
F4a4~10) .
33148240-89-5

14




Fluorotelomer-based

side-

(34 RFEF 8 ~

18)
X2
33 a—tFfe—w— (2—erFeF¥For—-3—{[2— (=r7rtuTrFi (g | 183146-60-3
FRT~17ThHy, HEMEICRS,)) =FL] ArT77=L) TaRF
v) RKY [FFvzrv—-1, 2-VAL/FFy RXAFrzxvy—1, 2 -
CAN)]
34 2—efopFy—N— (2—-ebfFuFozFil) 2Av—-—1—-TFI=vL= 71608-61-2
4, 4—vAx {[2— (=rortuTrdr (RERT~17ThHY, EHIHE
IR 2,)) TFA] AT =AY Ry k)T —F
35 1, 17 — [FForx (Fusv—-1, 2=V rtrFP)] v2 (4, 4, 93776-00-2

5, 5, 6, 6, 7, 7, 8, 8, 9, 9, 10, 10, 11, 11, 12,
12, 13, 13, 14, 14, 15, 15, 15— _RvEkaypzritay
RFHY —2 —F—n)

Fluorotelomer-based side-chain fluorinated polymers

15




chain fluorinated polymers

BHRIhTw3{tEYHE
(CAS &%)

115592-83-1

129783-45-5

144031-01-6

116984-14-6

74049-08-4

65104-45-2

53515-73-4

36

*orrxF=7uX-2-x2/)F7—+-3, 3, 4, 4, 5, 5, 6, 6, 7,
7, 8,8, 8=tV THhHIAFRF I FA=T 0 N~-2 -2 )T -} N— (t
FaFvAFnL) 7ax—2 -V 7 IFN - ~FFFor=7a -2 -1 )7
—+-3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 9, 10, 10,
10—~7XFHh7rFraFir=7u-2-2)7—F 3, 3, 4, 4,
5, 5, 6, 6, 7, 7, 8, 8, 9, 9, 10, 10, 11, 11, 12, 1
2, 12—~vA4aysrtulrsor=7u-2-x/)7—"F-3, 3, 4,
4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 9, 10, 10, 11, 11, 12,
12, 13, 13, 14, 14, 14—xvixaysrtuertIiITir=7n
N=2-—x /) T—MLEAY

115592-83-1

37

TAEL (KEH10~16) =2—AFA70a=2-—x2/)7—}F 22—t}
DX IFAL=2—-RAFATaN=-2-T)T—F+ 2— (RAT7ALFaTLF
N (RFFO6~12THY, EHHEEICRS, 2L, KFEH6 DA TR
ZHEIRERL)) TFA=T 0 N2 - )T —F c AFAL=2 - RAF LT 1S
—2-—x 77— MHELEY

129783-45-5

38

FFon=7aX=2—-—2)/)7—}F TFL= (FuxX=2—-x/)4N) HiN
—F 2= (AT FuTAFL (REHE6~12THY, EHIHEICRS,
2L, RFEEO6 DA THEI NI HEIIR,)) =Fr=m-2-x2/7
— MEEAY)

144031-01-6

39

Ao rTFo=7aX~-2-x2/)F7—+-3, 3, 4, 4, 5, 5, 6, 6, 7,
7, 8, 8, 9, 9, 10, 10, 11, 11, 12, 12, 13, 13, 14,
14, 15, 15, 16, 16, 17, 17, 18, 18, 18—FrYFrYT 2
vEIALFRF I AT A= uN—-2 -2 )T —++3, 3, 4, 4, 5, 5,

116984-14-6
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6, 6, 7, 7, 8, 8, 9, 9, 10, 10, 11, 11, 12, 12, 13,
13, 14, 14, 15, 15, 16, 16, 16—/Fay7rtu~Fs5
=7 xX-2-x/)7—+-3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8,
8, 9, 9, 10, 10, 10— ~F27A7rturFs =7 =-2—-x1)
7—+-3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 9, 10, 1
0, 11, 11, 12, 12, 12—~vA4a¥7rFuaRFFir=7nm,3=-2
-xz/)7—F-3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 9, 1
0, 10, 11, 11, 12, 12, 13, 13, 14, 14, 14—=_vxa
BIAFRTFIToA=Ta -2 -2 )T —hrca— (2—XAFLTa,—
2-TAN) —w— [(2=XFATua—2-x/40) FF2] F) (F*
vrzrv—1, 2—Y40) LEAY

40 3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 9, 10, 10, 10 |74049-08-4
—NTRFEHIAFOFT A =T N—2 — 1 )T — FESY
41 3, 3,4, 4, 5,5, 6, 6, 7, 7, 8, 8, 8—FUFA7AAaH+ 7 | 65104-45-2

FA=2—-RXAFArTuX-2—-x2/)F7—}F-3, 3, 4, 4, 5, 5, 6, 6,
7, 7, 8, 8, 9, 9, 10, 10, 10—-~FTXTh7rFursi=2—
AFAL7uNN—-2~—-x2/)F7—+-3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8,
8, 9, 9, 10, 10, 11, 11, 12, 12, 12—~vA2¥y7rtmn
FTFon=2—-2AFr7ax-2-x/)7—++-3, 3, 4, 4, 5, 5, 6,
, 7, 7, 8, 8 9, 9, 10, 10, 11, 11, 12, 12, 13, 1
, 14, 14, 14—V ZaypI7ArFuT b ITIA=2—-XAF L7 0,8—
2= )T —=bF AFN=2—-RXAFArTux-2-x )T —MELEY

6
3

17




Other substances

BRI T 3{LEYWHE

(CAS &%)
90622-99-4
71356-38-2
85681-64-7
125328-29-2
325459-92-5
326475-46-1
39186-68-0
41358-63-8
24216-05-5
53517-98-9
85938-56-3
89685-61-0
84029-60-7
4151-50-2

42 Fax—2—xTvg-2, 2, 3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, |53515-73-4
8, 8—RVAFATAAOUAIFN=2 - RAFATu A2 -2 )T —ILiE
=Y

Other substances

43 _A7AFE—N, N-tYR (e FuFsxzFn) FArhvT I8 (REHKS~ | 90622-99-4
18<Thb. HHMEICIRS.,)

44 [1—(2—eFmFoxFr) —4— (2, 2, 3, 3, 4, 4, 5, 5, 6, | 71356-38-2
6, 7, 7, 8, 8, 9, 9, 10, 10, 10-—/FFThA7rFruThI4r)|¥1
BRIV =14 L-1—-41] TXZ—}

45 NATAFRTAFL (RFEME~16) =7 =22/ T—F 85681-64-7

46 TAFL (REM10~16) =2—AFA7a—2—-2/)T7—F-2—tF |125328-29-2
DXL IFAL=2—-AFATHAN=-2 -2 )T —}F - UTAFBTAFL (R
FHB~14) =7axX=2-T)T—F AFL=2—-RFATmN=-2-—x
) 7 — MEEAY

47 FUZ [4— (3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 9, 1 |325459-92-5
0, 10, 10— ~FE2FTHAILFUTIN) Z72=] FRAT 7V

48 vr7uyYFex {FVR[4—- (3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, |326475-46-1
8, 9, 9, 10, 10, 10—-~7Z2FH7rFuFin) 7z=1] w27
7V —k P} X704

49 3— [N, N—-vx (2—eFu*sxzsFnr) —3— (2, 2, 3, 3, 4, 4, |39186-68-0
5,5, 6, 6, 7, 7, 8, 8, 8—=_VEAFHIZAFAuAZ X2V T IF) 7| X1
oy —1—-T73I=LfN] Ta,x)F7—}

50 N—{3—-[vx (2—vFuFfsxzFr) 7I/] 7uvr} —2, 2, 3, |41358-63-8

3, 4, 4, 5, 5,6, 6, 7,7, 8,8, 8-_XVXRFTHAIALABAIX

18




v7IF

51 3, 4—vx (2, 2, 3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 8 |24216-05-5
—RYRATFATIAFRF I XY T IF) vy —1—-—RAF=r=27u)

52 N, NN, N—+rV AF1—-3—- (2, 2, 3, 3, 4, 4, 5, 5, 6, 6, 7, |53517-98-9
7, 8, 8, 8—_XvVAEATHIALFARF I X VTIF) TuXv—-1-TI=vy
L=27nmYF

53 N— (3-=7/7mwv¥nr) -2, 2, 3, 3, 4, 4, 5, 5, 6, 6, 7, |85938-56-3
7, 8, 8, 8—RVERTFTAINFuAXIRZYTIF

54 >tV L=3—- (N—=2Fr—-2, 2, 3, 3, 4, 4, 5, 5, 6, 6, 7, |89685-61-0
7, 8, 8, 8—_vAFTHIAFuAIZXYTIF) TuXv—1—-ALFF
=}

55 ~TRxFTHhIrvEFue—-1—-[(2, 2, 3, 3, 4, 4, 5, 5, 6, 6, 7, 7, | 84029-60-7
8, 8, 8—_vixFThIAFRFIFN) FFT] AV

56 N-x~5nr-1, 1, 2, 2, 3, 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, |4151-50-2
8, 8—~TxThIrtutrs s —1—-RANKVyT IF

(Frat$IH)
X1 CASHMBTHETHY, WTHOYEDL S THNICT =4 v DI NRF L XIFA LT E Vo FEED
BRETDTHEEEZONL =D, 2D X5 Ry TR E LTEE,
X2 HEOMEEE L. 200 PFARORERORL 2 WEE 1 DI Lo THE, REBZ. [ oWE 4R
HEINTu2ZNETNDORFEMEFZE L., TXTCOVERAAN—INLHEFAL L7z,
¥ 3 UNEP/POPS/POPRC.13/INF/6/Add.1 @ p15(5)® FT thiols DFHHIC B 1F 3 KG5 7 v~ — D&% FiE L T
Wb,

19




PFOALZFDIE R UPFOABEYBENEEHDIE
SBHT AEEHIERIL. BRI -LDERE . £AMICPOPRCOE| BIEHRTHS.

BT

DR =k ANERZERE FHEY~ D ERE
(%8 1] (BE.EZ2AH] [—h&ETE] [BEE~DEMH]
‘PFOAIZBEABREDTIIIEEYH | -PFOALZDIERUVEEYMEIIEVNREE | EF~DEE -WEZR D =729 X5 (Coturnix japonica) & F

XIEEM N FEEZITIKL REL
FRHEBEEOILALENVED T

n"H5,
HARRBEEGTOKERENT

I&. PFOAIZR2E U E(REHYZ

LDIE235F) DFFEEHF L. B
BRERXSRTHONEL,

(£ 5]

‘BEEEMERS M SR (OECD
TG301C) [CHLVT. MBS AR 13
TE (BODIZ KB N FEE :5%)

- XEREYICIE. D EEEBENFRET
257 A &YKL, TIE/BET259
BRYRWEWSTHELH D,

(hnk > A1)
| XHEREGICIE ., SR RN H9235
FLEH/ESN TS,

[Se5 1]

KHBIZHENTIE, EENLILHfE
IFLiEL,

BB N FEE 2T HKEIREE
Tl FFHF39B LY RV EHE
Eaht=.

[REHFTHHHE]
KREFDFHIL, FERILIILE
OFOEROXY ILRIGIZED DR

HRER UA SR/ —IL/ KR THEMBERRK
T 510, log KowFEEATETHIEIER
AHETH 5.

-IBAEEEICE DK &L PFOAIL, lEE~D
PETIEEL AN IBEN LI EMETEA
WX LEBETHIENMON TS0,

Z A W72 BCF/BAFET DB EMEIT/IELY,

-5 T. log Kow. BCF R UBAFIZ. PFOA®D
EMEBEORELLTIEITEYITHSHIL
RSN TLVD,

EMERISBRRECRESZLEIIT
51-6 . BMFEZETMFEEMAFIASA T
%,

[KEEY O EWiRGERE]
EAIARVAAZEAVERFLEYERS

HERICEWNT, MEEHEMEI$IE (BCF:
3.1),
‘PFOAIXREEHERERBENS V=
. AIFPFOAZZ LM LEEHL T, ElEL
EMEEEROSETWSAEENEAH D,
-IhiE. AZEALV=BMF/BAFRERIZHINT
LIFLIEFAENBELMEZERAT S,
‘BRI BYEERNOEROBEENAT
HHIBE DBMF/TMFEEHT TlE. BEREHN
FYTHBIENHD,
KRB N THOBCFE B IR A S
%,
—HOREBE - HEBEBRIC DL TOHOBMF
DEFEAMN1.3~125T, —EBDBYHEHEIZD

‘PFOAIZX T BIIKBEEE LS EREILERE
RZIZDUT, PFOADIELELaL ATO—)L
EOMDEE/NSA—420 LR ICIEQHEEA
ZEHohiz,

EREM~DEE

‘PFOAD REROIEEICKDEENT IR,
SYbRUSILTEHESNA TLV S, FFHAREX
NIRTOETHALNTHEY . ERAE#HTIE.
AKEOREL. BRLAEEEOEMAALN
TW3,

SYrOEEHEHRRICEVTHONTF
ES0EMRUFHEEXRIZEIE, NOAEL
130.056 mg/kg/day T&H B,

SYbOFEHRBRTE. LFPEEOET.F
HR) S RFOEMAHFDNDS,

YT, AEREFENZLER NI T UEUR
DEMMAFHREIN TS,

[FMAM]

*PFOAIZDUNT, IARCIE S JL—T 2B, EUIL %
AR 2 (EMIHTIESAEDNEDN
B)IZHFELTLNS,

Er~DEE

‘PFOAD (I ER/ENALTREBMNADYRY
EINOBESERET DA H S,

EBRHV~DFE

- 5YMZIPFOAZ 2 MR EER 5 (300 ppm) L1z
EZA, HDSDTYMMZIH T, FFIEIRIE. 54
TvEHBOBR K. IRIE. FEIRE MR
JE (PACT) DFEEEMNEMLT =,

L2058 S 58 E i & 1 5% (OECD
TG206)
NOEC : 3ppm
NOAEL :0.4mg/kg/day
O R) DOROIFRIE EISEAFE DB
MFET=:NOEL=048 (/g
AT S OAEA, 2D (AELY R—
NIZHIFHPFOADFELEFMIC DT, =7
rIDARELEZHEDEETHT=,

[KEEYM~DEHE]
~BFEGRK): TFYRAYRI/—M398

NOEC:0.3 mg/L
ZOTAMIGHEHEILCs: 707 mg/L
- BERFE GRK) - 272D am TR RINOEC:
3.125 mg/L
FA3IPaM48BFREIECsy: 480 mg/L
- 7K FE B RE 4% S5 58 0D 7 2BF FEIE Cosogrowth rates :
> 400 mg/L
- BT, PFOAICE - THRIRIFRILEVE S
KICE 5T 5 EEFOREOINH. ETO4
ZUBGTORBEDFE. HEOBREOIE
RO EGE, HTIXIRREEMNELT,
CRIKDETASET  BEATAINMHILT
YILUREDMDKEEYI T HHET.
IRNOSTUHRER. S, #ERUEE
MERZENERINT,
cAIDEIZHAD RIEHERELERRAI /NS A—
ANDPFOADEEIZEEL-T74—ILRERAE
IZ&kY., RELRERDIEEDEMAR LN

1




Mo, ZOR R FEIEF130B &
HESh TS,

(EFEEED|
-PFOA%ZSVHCIZ4FE 9 HREACHIR
ZE(Z LD EPFOAITEM A RN
B REMASEN=O, TER K
VHENTTOEBHROEHIET

Elhahof=EL TV,

¥ ZEROTIR:EROBRRFL
FHEREMAROBRERL
ﬁ[/r:o

WTOTMFOEFEN1.1~13THEEN D,
PFOANZE SRR IHELEIMIZHE LNTEMIE
LR

AL DRE. FIC. ERFROBEATEES
T EPEBILRBELIEMNRSA T
o

[BE4 £ D EMETEL]

S OAEADIITELAILOPFOAL R H
NT=(6.5~118ng/g) .

cHTFE DIIDIFEDRIANSPFOAL IR H
=,

HFFOEERFET, K\, H)T—R
VA A HIITHREBRFRLLE (3~13ng/g) D
PFOAM R SN T=,

FFHHI H)T—th KRB (= ILHEY) T
DTMFIE, 11~240EERA TH 1=,

INBDTEMNSPFOANEAETED RIZEY
ERSNDAREEN RSN,

X ZEROTHR: EBRAOBFLFEVMER
EMRROBERELHEHL .

(EEFEESHE]

Er~DEE

-MRPFOAREL L EDETEREIZBEET 55
ENEFMELLTHRESNTLSA, ZDIE
HIET+2THS.

EBRHV~DFE

RO ADETEFEFHRRICKY., PFOANEE
AN, FEFDEFREAEDOET ., HEHFD
AFRQET -AREZMIG - XE (B1L) &
IE-FLIRREDEBEFZSISEIL TN S,

b ZHAHRCEVT, FIEAKICET5M

T AMEIRER (GD1-17 ) 3 &I 015 5 (<
BICEOBFORIBRIAMIEETE DB
HDFADLOAELIE, 1.0 mg/kg/dayTH B,
Fi=. BlOT O XTIRE (GD1-178) 5@ &l#% 0
IFKEABRTE. FEFOLEFRETD
NOAEL(%0.3 mg/kg/day T3,

(FriERESE]

Er~DEE

-HERTO BRI OPFOAERELIRDIDHIFE
ICBET 52— BHEDHEICHTIRELHD
D PFOAIFKEL MR R ZEFTCTHESL
DREICEAEMENEBNERELTLSIHELSH
Y. —BHOHLERIEALNEN 2 .

[REEE]

Er~DEE

O DEZHEICE LT, PFOS./PFOA
OMmMFBEN, JIFUEREDOTARIED
BETEEETHIEETRELTNS,

EBRHY~DEE

RIZAANDTHEANS2BEETHROZH

1=
-BAEOHATNHTREZRELEDOLRL
Eﬁ?énto

INAAVTH SO TRIVAF Y —LIEFEFE
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