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(b) 5 (. R AIMOA GV EPRAT) A< B Bk
(UNEP/POPS/POPRC.13/INF/6) ;

©) 5 (EHFR. HBRAMRAEY N E B IFI) M AabBor; oy
FRAIPR B T2 Be AR B LRI B B S, 20174F;

(d) CRESEEPEANT Y Bk ag BRI se 20 B W HE 1R 52 (UNEP/POPS/POPRC.13/
INF/6/Add.1) .

2 2HFR. HREXRABRXUSPHEEEYE

32. R BE K a2 T O g2 R AL BTk, DL B L — DI & H CE R AL B
b2 G AL 2R e . BT RO CERTY, 2018 4E) FIER P % s i 2 (2018
) L PREL (20184E) . ARPHEF (20184E) . HMF] (20184E) . HA (20184F) . ME
K (2018 ) . HIFES (2018 4F a. 2018 = b) , LI IHBREF AMER MLI5 Yed [F by 25/
Ra] Rz I N A B R AL X AT TR (2018 4F) O THILE R, BT XU &/ Al
(R BV Y QB TR 2 A, IS RAE A HCE IR =R 7 T3 A A 7Rl 75
IR (JnEKR, 2018 4F) .

21 (REEEITEMD FIHALEEE

33, (RREEIPROT) 2B L1FREA TSR ORAR Y. TR AR B AR
BT -

34, EEFIR. HIRLEMRNUEYE T 28N 2 mc kYR (PFAS) K. 2K
(W3R ASERBTREYIRE (BRASS) M. R 2 55 ] BRSOy 25
FIRAEFFFANE TN o TR IS o [ 0 2 98 IR 1Y) 4 38U 22 S e S 4 IR ABOPR O 2 96
FRAH RS

35.  (XREEEVEAT) -

@) A2AFR (TAAFR, LFMaA%mT: 335-67-1, BB %5 : 206-397-9) ,
O35 FALAT 5 S AR

by HIEEX,

© ARFEAMXNSY, EARNGEZLIFNT RIEEMA LR FRGETHIR,
QIR AR LA AR LARL P (CrFs)CAH M EA BB FEZ - TH R (
BiE L KA FMIR) , Bl

(—) A>Ceik Azt ey e o, 8

(=) 82%& A IARMIES M,

(=) 1025 FORRMIE .
ATHAEMARTERALRFR, BHKBINA LR FRAAXNESD:

(—) CeF1-X, H+ X=F, Cl, Br;

" UNEP/POPS/POPRC.13/7/Add.2.
SHFRAT], 1998 4. HARBURL: Zonyl AL T A A 4.
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(=) CFR3[CRIn-Ri#% Z49 5 AR A4°, L PR=EMMAR, n>16;
(=) BA>SNALANER TFHLRK AL RARR (OFELEX, BL. IY

Ao B BT)
(W) BA>9 NAaANERTFHARIBRER (BFFLE L, KL, RiLdhf
BRET) ;

(&) (A& REBENL) A BATPI6&RFRaER . L3 4o 5 CF A B

T (N-C R HCE B S0t dw's . 4151-50-2) R4
SRR A AR, Rk, BEARBA IR K, HOB AR R HERE
A 5 S FE TR 571 2R 5
36.  AhENHE &R EBRM KA AY), UNEP/POPS/POPRC.13/INF/6/Add.1 5 S0 E#R L T
CORB A HPEN Y Frisk o SR IR 26 200 AR RS . SR O IS 5, (E 4 B A
BRTE (XS EIEN ) JERZ 4h.

22 TIHESERBRHRE (REEEITMN) SERZSH

37, G R E P AR 4 n BB . (PFOSF) i3 ple, 2 A T 1) 3t e s 4 1 A R
FAZAWC 7 1 — B P oy s S UG s B M R PR T J S el 1R . 5 240
AN 2 e B U A BREE S e R IR E O e E IR I — R B ) Ak, B2
PHIRE AR, T iEH S SUE  (Atta spp.) AHIIVIEUE (Acromyrmex spp.) 1]
07 2 A 42 52 (1) 4 O SR I s AR = AU H . MOR TR R A B, A R
R # 5 Br & ) 95% LA (UNEP/POP/POPRC.4/15/Add.6) -

38.  ELpufEH (2018 ) , FEIRIGHAE BORLZRT, SR IR SRR R A o IR A G
VI .2 Ak BEPETT R IA M EEORYN A, S dUi — A S s e R . L R AN A
TR RAT R &Y, (UHERPREEAZ) WM B 24l VXMV g, Mz
N RS2 B (SC-4/17 S RIE) o RIM, F1F B IR 2 2 il o e i M 4 3~ e fe I
ANE— B “ACZE S A R TR AR BN, BT BRI SR U B S A 2 3
Mrtgms. EVEIRH, KR (AZ) MHF B 2B =375 5 25 6 BT 25 E4ksl
PR AR R AN A G SRR AL 2 T 2 H I AN E R e AR T, TG
TORT R AR BER . tEAh, B (2018 ) R, ERZYIRIIN R REBRYIR Z A
AP Zitie, WA RMEARUM, RESIH 7SR HEAPASIRNE S, HX
BEANRERS B E 4518, VAR AL 26 AF . DAL, AT RX B0k, Tk g s %
RN R IR, tICTRWE B A e s e AR & (B, 2018 £F)

39. B PR BRI B P SR SR AR BR A R AR VR RS 2 4 (2018 )
Zha IR, WA R R e R AL B, AR R AR IR . (AR
B o Pk, PR RFIHRE R E BRI A S R R R S
. ARPTRIRL, g8 B T A — P g B R AN AL 5, T el A g 2R AL R
PRS0

S BREREYBA R ELINEE R T LA S E

0 i PTFE CRIUM M) « FEP (B LIBWNIHR YD) M PFA (2FSEAFEREYD -
WAy H @ S AT 2
http://chm.pops.int/Implementation/Exemptions/AcceptablePurposes/AcceptablePurposesPFOSandPF
OSF/tabid/794/Default.aspx.
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40.  Martin%s A (2006 4F) 2L T RS AL ) 4 90 SR e G A2 75 n Rl KT #
IR T Bz Hh 25 57 A HFOR R A 2 e ERIT 4. (EE TR, MR &g R,
Rk ERE AR E R M EFHRR (BFEERFER) KRB TTEE (Martin 2%
A, 2006 ) . EFERHFIHER T STEL, Martin 22 ARI4E R (2006 ) FEAMUER KA
Ao BEAL, ERPE A G R T SR N- 23 4 B e R B A T AN S 2 R MEAS TR i A
S FE G R A A o S IR A A AE B R R A0S O H R A RE OO B 5% 5 )
EREPr2E, 2018 ) o AT, ZFTUMER T R —N- LR or e e, A
ORI R G E R AR, HER —ADE U, RS R KA St
RS RPFE AT . BPAE SEI0 25 PE A RRAR RIS 254, Martin 28 AN (2006 4F) thHfgfit
T TR UESE IR B AN B8 K A 5 o I I e B i A & S IR FEBRTE 41 . D7eon 45 NI A &5 11
(2006 =) ZFRHH, N-F L4 55 o SR I e 0I5 T B 0 28 fmaze b i 8 2 T 5 k. N-2 3
A5 B R IE I 1 N R ZE PR AT 5 B4 A e 2 1 TR R AR IR b AL B W TR IR B TE AR ANTE
(D’eon %5 N\, 2006 &) o ELPRdBFAIHIER AR H, XTUHE SRARR S IEMN N-H
S A B SR I B BRI T4 SRS RE M G FH B A R e (g i) 1,
RANEEMRET LIFRAER K. BV R RAIGER P28 E, B R AZY AR
T N-Joe 2 A FU I I 1 S B BB Dy Bk CER VR RRIHE R b2, 2018 4F) o B N-H%
SR R R 2 TP AR R AR T N 4 SR e () S N B I iR, AN BEHE
R AR IR BE N N-t I 4 SRV PR A O 1

41.  Plumlee 5E N (2009 5D FIH NI A BHYGAE i S804 S7A R Hh RS S50 49 4 3 T v 1k 570,
H R T AE K AR 2 N ROEAL, SR, P R AIEE TR, XA RIL A 2 B AR
R, A R R sk S A A B TSR AR S R B R AR . W ER B R AR R
H HEEH T RERBE SRS R . KT Plumlee 25 AIHFF (2009 4E) , ELPER d7]
HE R e, R A ARRIA BT K 4E . HeAh, BER FIHLE R h 2 RN,
FIEAT AL, MR A A o SR Iz LT i 2 R IR S A R L ER 7 2% H )
&R Pres, 2018 4F) o thAh, EFERHEARER AN, WEES T AR T N-F A
FCE S G Ol . RIE SEIS R AR KA, Plumlee 58N (2009 4F) 424t TR}
UEPRIE B AN B HERR S U & BN 2 3R T

42.  Liu N (2017 55D 2 #1775 A A w0 R 2 0 X4 9o o it R 4 B S R 1) PR
RS DL, XE R ES 54Kk 2 8. EERY, WMANA TR S R A R
T4 SRS B R RN 4 S R o AR R 1 4 T 2% A Ak Dy DR U o 1 2 o =0
MBI EHE IR S 2R BRAR YR I L, Al T 13 PRI HRORE RO 42 JR o e B 2.6 /4,
MATHENIX —RIFEB 2R RN LA/ (LN, 20174) . F2TXUR, &
7 % Ul 3 7 P o R PR, R A G S R TR A A o R A 8 I 3@ P AE M ) S B0 R P B ok
Fitg, A RAE A I I R E S . Bk, ERRRFGER L, X
BT UG (1) % B R AR HE AR 04 4 S Wi B AT 4 e IR A VB =y, B R A A
Bk, EPER RFIHELE At Y, I T AR R R SRS, A RS
SRR A — e B A TR A S LBV R A& R b2, 2018 55D o 4RI,
ST FERATE A T F TG SR, M A B v A R SR R, S AR
AN TCHLE] 5 (Lehmler £8 A\, 2007 4£) . Liu S8 NFIRFFCIEHE Y, ARG EA R
TR (N-Z IR A TRE e it i) A ] AeiE e AR E WA T % A Rl 4 R PR
A S e bR, X R IABR T /B N E B 2 BRI 2 A, A8 SE BRIE mT Ll g oA ik 1%
PRI

43.  RTHEMRABNEFERM SRS, iR BFHE R b2 (2018 )
FVFIE R AR, PIUASMIS (Martin%8 A, 2006 4F, Plumlee%F A, 20094) #24LiF}
SRR, BT DI SRR, R, SRR AN — R e R e IR A L A
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Yo deah, BT RANE IR LR E R — A EERN AR CEEWRBEEE
T REE A R AR AR YRR . BRI TR FR ISR R B 1 — R 15 15
HEER, 28T iR (PFBS) BEMEHE A 2R Chiiife (PFHXS) MMtz i)t F b ok 3
FRETN Co-Co AR, TTX— R E [FFHEH T N- B A0 brhe It i . IX LEmff Fi A %
BERIRR, SRR R AR IR 2 A TR . SR, R TR B EIR A TR %
il R A A TR ) 0] R A 15 B B 2080

44,  FEGE, AR EEE T AR IR (CE S CeF17SO2 45D AN 2 49
SERR, DRI R U T A R R B AR A R e iR . Zabaleta 8 N (2018 4F) A G AL IL 2
BRI () 4 o BRI — PP E ORI . EEE I, —J5iH, W4
SERRITE RRT BE 2 T AEAE N-CIE R E I, T 2% = A N HUk A ) — s o =2
1. Zabaleta 55 A\ (2018 ) fEAHEHMMIEG TR 75558, I U AR A2 1)
R LU IR AR TS 34 %, AR 7 A5 FH A ok e b o) 7 AR ) A S e e R A Bk
277%. VEFHIRH, IXTEIR KARE A5 i b5 P o () — b o8 22 ol A A 2 11 4 9 3 e R TR
RiEA K. MEEINN, BERERY, EARWMET CRAlZRERGRIEDND , A&~ %
)4 R B B K B W] A 5 T 4%, Avendafio A1 Liu (2015 4F) #Rkeifgit, & 3E4W)
RS rh, R i B AR ) A S S e I R A 4%

45.  BEPEREFIRIER e (2018 ) FEAL 7O T WA R B 2 4 X 0 0 AT ES P AR
WEFT 2 =) H AT IR AR HE & B — BT U BORE, 20 7T 15 AE A P AR X i 7R A 35 e A
JURFEMATE DL, DASE B R S I RE S Fe A O U e iR . B2 PR BN R b 0N,
R R A Dy 2 3 B IR 1 BORRG /D, HRpopl b K B i A SR SR (2
PR BGRIIE R B2, 2018 ) o B IEIN, ] B R HE IR MR B ORI A
FREBEIR A A B/ B e, REEZUR. W RS il ik, A1 S
RGN T I E ISR “ VPG £E EL PG 38 rp UM T2 il i D ) 51 7 30
A8 IR G R BB RS oL 7 (2P R BT iE R b2, 2018 )

46.  FRCHUE AR PR A R o SRR RE SR ((LE AL SRS . 307-35-7) il . AEh
MAERE, MRS 2R ErmiE (Ut 1763-23-1) F%, fENEHF 2k
R R A E e (Nguyen 25 A, 2013 4E, Avendano I Liu, 2015 4, Benskin %5 A,
2009 4, Gilljam & A\, 20154F) o HRIEIAT TR, 560 AT Ay — 42 980 IR AH R AL
EW. AFEREMEBEE (KR (UrEEREAZ) W B, fE2RFEER. LM
FCE R RS R T BIBR G B T AR AU, 25 F TR S ) e s A7)
JE DI B CA R FH T2 il SR 21 K MSCRI ) A8 Bl S IR B B AN B B
BR. HER A & e B HE SR MIEEE . Ak, AR RE " C4 B2 Uiz 51 %
THIRTHE52 H ke, Bk, AR ERE, AN EIANEFTERINEZ T

2.3 TIHENF 1-H-PFO HERRTE ( RS ERIEM) SEREZ b

47. FHESK 1-H-PFO (&FIR¥LE, PFOH, b2 cHittdw s . 335-65-9) #ifF N4
FOEIRA AL SIS SR e (20184F @) - B, 4T3 N CeFur-X HIM o 30 Ky 4
BRI R EY), BRAE X B aRINE . RBUR (B CgFir-F. CsF17-Cl 8¢ CsFi17-Br) ,
B eI HERR R Va2 A (AR e b)) o Bk, 1-H-PFO # N2 —Fh 4
FoERM A G Y. B FES (2018 ) AN, HIRBH#HE NI4T CsF17-Cl Fii CgF1r-Br A
b, CeFir-H (1-H-PFO) FEMEHAT AR ERE M. BRI F o — PR, 5%E2%Fhn
RN CoFs MILL, 1-H-PFO FLA IR AL 2451, I H. CeFir-H 45 AN () #ka
SE PEAE R T 25 F S B B R R CE IR IE & . 1-H-PFO # AL A2 5 F IR 5 2
WA LR S T BRI A RE T (LE 2.0 o SEFHSET, BER C-F 4K s Ea
EMEUNEM = KEETORE, WARNER M (RHEES, 20184F a) .
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1-H-PFO £ % 53 F3 (CgF17-H) LRFERUFES TR (C7F15-C(=0)0OH)
SRR EN ReeEger 0
F-C-C-C-C-C-C-C-C-H  F=C-C-C-C-C-C-C-C
FEEEEEES FEEEELE on

2.1 1-H-PFO M RFBANLFEHR

48.  FHHEZWA, AP 1-H-PFOMN AR F IR KU AEY) . FEFESU N, Mit—b
W50 1-H-PFO 1E N2 B A A A R AK T (32, 2018 4 a) « HARH,
T OH [ B3 Vs R &2 4 10E (-15) cm3molec-1s-1, /NEIATLLZME, FrLLilE 1-
H-PFO 2 & IR GV T L s (HA, 2018 4) . AIUEHRH 1-H-PFO FIXTF25E .
C-H [r4 B fi# ity 338kJd/mol (C-Cl A 395 kd/mol, C-Br}y 318 kJ/mol)  (Luo, 2007 %) .
2R, Chen 25 A (2003 4£) B, CF3CF.CF.CF.CF.CHF, AJLAZEE T 23°CE 156°CH i
FEVERIN S OH B H2E = B (Chen 28 AR5 IFF IREEN: 250-430K) o XK, X THA-
CHF » # MEEK B ARG (HFC) &Y, @it OH H 2] RAESRDUR N, fHik
HBEREfR . Young BN (2009 ) RKH, SHFRBROUAERAREMDMELT, 1
CF3CFzH 1 CF3CF.CFCRoH HIRAR M HTERG. Bk, BEA-CHF 2 #i7 FEwE (i
HFC-329ccb A1 HFC 52-13p) 7J5 OH H Hi&: R N I i ikt H HEE (CR3(CR2)ne)
HoTk— D RN R EFRRR (ERANTIRERNEET) (I Wang %A\, 2014 ) .
Chen 25 N (2011 4) BEH T —Fh@Eid 5 OH B %R MK 1-H-PFO 18 KA 4840 4 i
FIRPLE, MRS H, 2RERIE /R B IEHEE 0.07-0.12 2 (8., xLeg LR,
M 1-H-PFO AL RSB R PTRE . WA SRBEA O¢ 1-H-PFO 40 8 4 5 F TR I H AR i ds
FHEESWA, H-C BI7 T WA R /e, HFHERSZMHT, HT54S
FEAERRCE IR BB B, H— DTS OH HHIE M AT Rett. HE,
Hi e S 1-H-PFO R TE B AE KA (99% LL_F 3T EPI Suite =i FFREAY, (W HE
TR BREFA, FEH 1-H-PFO T REfE AR R 3o 2% r iR (B, 2018 42)
Chen ZE N (2011 ) flith R FHFm AN 24 5,

49. B2, 1-H-PFO BN R E R RIS, PSRl IEE R W2 i v] s s L
BRI, JF N EAN SRR SRS R, b4, 1-H-PFO CEL R
IR 4 N 22 e S JSUR 4 BRER & B e T i e N A e IR 1Y) (T AED TR

24 %82 AmARMPERKRE, MSRERGRFIENRSYAN
(REEEERIEMN) #sEE

50.  ARIEMRAIE (2018 ) RAZHIFEL, 8:2 & a i R AL IR IRER (AL~ ST AL g
1 93705-98-7) , B L AR IR N 1 5 5 W LA AN 2 U A RAL S I AR TR R
. BURAZE 8.2 2 PP AR S B H SRS N B B K oA 2 i 3 55 PP A TH R 45
A5, X HNBRHMEAL 22 6 b ) A A A 22, R BRI B
U A= Py B e ) 2 7 - QBRORMNE [ 5 b Al 2 @ 4 5 PRl THRUR BRI H D X
T g 8:2 M IREE (Uit dm =~ 678-39-7) . 8:2 5 98I R4 F 6 D A TR
(A0 AL S S . 1996-88-9)  8:2 5 JaU i SR Yk PO AR R G, B35 PR 3 P 7 PP I ) 3R

2 yo, Y.R, (2007 FEAb 4 r AT M) , CRC Wik, 35 E % HLk M i hiiii

13 Chen, L.. Uchimaru, T.. Kutsuna, S.. Tokuhashi, K.. Sekiya, A. 1 Okamoto, H. (2011 4F).
“fF 253-328K [{HEE N E T, CF3CF2CF2CF2CF2CF2CF2CF2H 5 OH [ HEE S AH [N Bh )
SERIMLEE” o (ABZEELERY , 501 (4-6) , % 263-266 7.
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EY) (B SCH A% 5. 93705-98-7) . AMEA%Z, B 3-[ (y-o-2%- Ca1o-kidt) WARINTA
Yy (YRS 68187-42-8) | T:1 HACNEEH R NIGEREE, RIS NKIRIESY (L
S HAE ST 53515-73-4) o H4gx 4 FhEI R4 A ARSI AETE R YRS

51. B2, SHENGREIEN 8:2 SHIARYFENKIRIEE SV (¥ it -
93705-98-7) CHI AN LRI A AEE IR IE .,

3 XTREHRMBRMEFER

52. TN SIBE &L AT LS SR AL TR, W B — B VRN T AN e R AN R AR AR
PR TG BT AR I R R . H AR A H A R GRS L. X SR TORE K, TH
R Hr AR HLTS G ) B X 2% R Bl f 3 in St A S AL X AT 3 5 & (2018 4E) . fif %
(2018 4F a) FHBAHLA] (2018 4F) #2538 TAHK B RL. JEE (2018 4F) K, Frik& Mm% -r
R R 0 [ ¥ Gyl B B o, DR o0 T HRB U DL A e B . X RIFE IS A T
JREaA S FE R (elE, 2018 4F) o MERBRARMAHAMTR (DM O T
PR BIBRAN) (IR, 2018 4) .

3.1 ANELPRIGIERR TSR R

53.  fEZmi (XSE VP BN, I iR 4t TASCE R, A T T A E St
1B R A e et L SR IR B R e S W R ST FELE B AR E RIS . 5 A
BT R, B CH (PTFE) & 250°CE 600°CH#9 3 & F #& A #0 1a] 7T A = 4/ 842
TAE L RFRAR S AL RARE 2, CEFELER, AAZIXNTRAEFTEXR
FRE AR T TRAALESRE, AXLER, ZHEFHAamERI B RE, WA
AAE A E L A e LBITIREEE, 2017 ) .

54.  wERAEKE (Flin 1000°C) W LA ROMBEIR AR CEER, B I E R RALH R ST
PRI R IR . SR, HATMAE AL N &M, T sIRRbelr nl e re 2 KIRE
PSR ER: (1) MAATREIAR] 850°C o E & IKIR S, IFr] it 5 8UAS [H 1 B fd =4,
(2) HAWYRILAF I RET IS B AW (Flin, S52R. AR S,

RVUG L RS2 SRS UR IS, s s DA (3) AERATE M RE AN
PO L B ER, AT R RS AH AR . FEN— IS =0T AR g
WA, (EEEMMEIRTRYPERFET, BREET EHIAREDNREDEDAS = FEUL
FIE B AT B AR . SR, B B TR FOR I, TR A 2 I MRAR M B et A
IR ER S KRBT AR (W AR FELET) O o HET (BRE 2018 4£) ERKIM, 1R
W (DAL HERGE Y (55 2010/75/EU 5454 , &R FEMR AP N IR AE R = E R = A,
HYy, HIMAZWE (EHF], 2018 45) o FERRIM, BRIMNZE & 15 YeTips F14% 6] )5 T 2006
SEEVR T RN R B IR SR S5 SCHF) (2006 45D Fhag 1 IR 107 TH 1 5
Jet AR (WERERA, BAT) o ZXhH 2014 4 7 AJFmiEE2sE, Wil 2019 4£4
HAER. S2E KRR A KRR (PCDD/PCDF) J 2 SR F )2,

CRRIM R BRI BLE I AR S ) B4R N EF ERM s LG I &Y (
FEAMANIS R E BRI SHG, 2018 ) o £ (RIMEVIRBEIE RIEFR A S % T
PEY AR AR a2 U], B R UER X A B IR AL BEL BRI ) S 4 DL S AE i v i
SRR NTRAE NIRRT, AT IR 2R SR — 2K S kg R

55. Y BRFR A WL et E Bn X 2% R Sz 0 S A B AL X AT B T € (2018 4R

H AT HEAC AL 32 S R 4R (LA 2ok, TiZ B RHE (RSB HE M) gl & i,

B A LA B HE G TAEfaf 22 (W R e S 1t 194 o 1 it HH A 0 281 £10) 4 980 R 1 L Ath 1%
Bho MR T B3 A B LTS G4 [ o 4 284 R0 B 47 0 i B2 B BP0 AL X AT 8 & (2018 42)
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ROEMBRE, B RIRBEANBIR A B R T A e 2R T RE R BOE B - A 2R . 18
S SR R, IR AERE R A RIR A g IR I D LT R R IR, (B PR E A e R W]
REAE H BTISATRIBE Ry IR (Bt 1 ESOTens RARBE Bl i) R A Bt e ie A v 2% ) . 1
THERFF AMEAG NS G B B X 2 AR i RO A e ) AL IX AT 3 7 %8 (2018 4F) 3 HH4h
WA, B RS 7 SR W AT BORAN B R PR 558 S Bk DUIGE 7 AR AR T A v IR, JF HLM
B 2R RIE N — R P B R AT WU BB C, DU A RIS LT
JRANTE BT IS BRI AMEA BLTS G 1 s 19X 288 A0 ] o 70 N6 AT s 0 B AL X AT 305 %%,
2018 ) o b, ARAESHRIFEALATORL (2018 4D, far A SCERBEALIUESE R, R
BEr A BRI S A BB . 2 IRBOR B 2 BCE IR EAATRENRME T, eI
T 2RI B oK JERNE ((PBDD/PBDF) o M S50 & SR UE Y], UK &
RSN IR BRI IR 7 A 0 s AL HUL S M0 AT BRI

56. MR =BT HIAEL (2018 4F @) , ARV ERFRIIN (AL) W C, J&
RIS H5, f72mg RARW R AE G (&0 230000 ) F#dERY], 4 -F IRk
JBCRE AT A BB AN o R 22 B Al S AR HE R, e 2 3 ) 4 0 IR HE L B o
9 0.057 Fo/FE GRIZZ)09 0.01-0.04 H5C/3LT7K) o b, HEUBCKERE (decaBDE) 5 HAth
FEAMEA PG RV HEBCR M B GER DL, RS A B R R #0 A mT e £ Tl A
YEA B G, Xt 5L ERMESAR KNSR K. #2008, FEBEIXEEE,
252077 K RS 1& v REFUABIAF C RO B (A7, 2018 4F) .

32 BEHEEFFIREFHIERBRIRER

57.  (XRE V) R AWM 2 2008 SR W IT, mfuir 2 HTRLE™, &
AACTRHE (T RE BB 2RO IR REEFT TR AR HIE P R E g L2 R
Az ORI BLERE LA BERRE O IEEAT AN, G Gibbs 55\ (20014F) f5iH, O IR
R L 2R PR AR HE R R AR DU5ALER (CFa) RINH LK (CoFe) o
AN IDIERERR, AR P B R - B R R L2 A1, P R A B R JRUid A2
e A R P O AR S BN T R P BRI ST, L IR PRI T
i MRZON “PHARARNE ™ o BHBRSNE S B50R B AR AR M R B 28 A (1 445 R oK it A FEL g8 YA
Zity, W CFs 1 CoFgo 4N, HERm P24 ¥ ARGt Bk, AR 2
ERRERMBRABI R TR TR R & CFa il CoFe U UAHERUE . M ICiLM
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Appendix |

Overview of regulatory risk management approaches, their chemical scope and

exemptions for uses related to PFOA, its salts and PFOA-related compounds in

Canada, the EU and Norway

(for details see Canada, 2016c, European Commission, 2017 and Norway, 2016)

Table 3 of the RME set out in document UNEP/POPS/POPRC.13/7/Add.2

Canada

EU

Norway

Prohibit manufacture, use,
sale, offer for sale or
import of the substances
and products containing
these substances

Prohibit manufacturing, use or placing on
the market (1) as substances, as
constituents of other substances and (2)
articles or any parts thereof containing
one of the substances

Prohibit to manufacture,
import, export and make
available on the market (1)
textiles, carpets and other
coated consumer products
that contain the substances
and (2) consumer products
that contain the substances

Chemical scope

PFOA and its salts;

Compounds that consist of
a perfluorinated alkyl
group that has the
molecular formula CnFan+1
in which n=7 or 8 and that
is directly bonded to any
chemical moiety other
than a fluorine, chlorine or
bromine atom;

Perfluorocarboxylic acids
that have the molecular
formula CnF2n+1CO2H in
which 8<n<20, and their
salts;

Compounds that consist of
a perfluorinated alkyl
group that has the
molecular formula CnFan+1
in which 8<n<20 and that
is directly bonded to any
chemical moiety other
than a fluorine, chlorine or
bromine atom.

(see Canada, 2016c)

PFOA and its salts;

Any related substance (including its salts
and polymers) having a linear or
branched perfluoroheptyl group with the
formula C7F1s- directly attached to
another carbon atom, as one of the
structural elements.

Any related substance (including its salts
and polymers) having a linear or
branched perfluorooctyl group with the
formula CsF17- as one of the structural
elements.

Exclusions:
CgF17-X, where X=F, Cl, Br;

CsF17-C(=0)OH, CgF17-C(=0)O-X' or
CsF17-CF2-X' (where X'=any group,
including salts).

Does not apply to PFOS and its
derivatives, which are listed in Part A of
Annex | to Commission Regulation (EC)
No 850/2004

(see European Commission, 2017)

PFOA<25ppb, related compounds
<1,000 ppb

PFOA and individual salts
and esters of PFOA (CAS
No: 335-67-1, 3825-26-1,
335-95-5, 2395-00-8,
335-93-3, 335-66-0,
376-27-2, 3108-24-5) as a
pure substance or in a
mixture, when the mixture
contains 0.001 weight
percent or more of the
substance.

(See Norway, 2016)

Exemptions for
photo-imaging

Photo media coatings until
31 December 2016

Since then partially
captured under exemptions
for manufactured items

Photographic coatings applied to films,
papers or printing plates

Photographic coatings for
film, paper or printing plate
until 2016

Exemptions for
semiconductor
industry

Partially captured under
exemptions for
manufactured items

- Equipment used to manufacture
semiconductors (until 4 July 2022);

- Photo-lithography processes for
semiconductors or in etching processes
for compound semiconductors;

- Semiconductors or compound
semiconductors.

Adhesives, foil or tape in
semiconductors until 2016
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Canada

EU

Norway

Exemptions for fire-
fighting

Aqueous film-forming
foams used in fire-fighting
applications

- Concentrated fire-fighting foam
mixtures that were placed on the market
before 4 July 2020 and are to be used, or
are used in the production of other
fire-fighting foam mixtures;

- Fire-fighting foam mixtures which
were: a) placed on the market before

4 July 2020; or b) produced in
accordance with paragraph 4(e), provided
that, where they are used for training
purposes, emissions to the environment
are minimized and effluents collected are
safely disposed of.

Not covered by the
restriction

Exemptions for
medical uses

Partially captured under
exemptions for
manufactured items

- Medical devices (until 4 July 2032);

- Production of implantable medical
devices within the scope of Directive
93/42/EEC.

Medical devices are
exempted from restrictions

Exemptions for
textiles

Partially captured under
exemptions for
manufactured items

- Textiles for the protection of workers
from risks to their health and safety (until
4 July 2023);

- Membranes intended for use in medical
textiles, filtration in water treatment,
production processes and effluent
treatment (until 4 July 2023).

Textiles for consumer use
are restricted when PFOA
concentration is above
1ug/m? for any part of the
product.

Exemptions for inks

Water-based inks until
31 December 2016

Latex printing inks (until 4 July 2022)

Exemptions for
nano-coating

Partially captured under
exemptions for
manufactured items

Plasma nano-coating (until 4 July 2023)

Exemptions for food
packaging

Partially captured under
exemptions for
manufactured items

Food packaging, food
contact materials are
exempted from this
regulation

The scope of the regulatory actions presented in the Table above differ in scope compared to each
other and the scope set out in the RME based on the principles of the Stockholm Convention. The

RME covers degradation to PFOA from long-chain PFASs with more than eight perfluorinated carbon
atoms except for those explicitly excluded in the definition of PFOA-related compounds as they do not

degrade to PFOA under natural conditions. This goes beyond the EU risk management approach
which does not cover the degradation to PFOA from long-chain PFASs. The degradation from

long-chain PFASs is also not considered in the Norwegian risk management approach. The Canadian
risk management approach also applies to long-chain PFCAs, their salts, and their precursors.

However, long-chain PFASs have been included on Norway’s priority list of substances whose release

to the environment should be eliminated by 2020, and they are included in the US Stewardship
Program (IPEN Comments on 2" draft RME).

A general definition of “long-chain PFCAs” (CnF2n+1COOH, n>7) is provided by the OECD
(OECD, 2017). As a result of the existing production processes, fluorotelomer-based substances have
been generally manufactured as mixtures of homologues with a range of perfluoroalkyl chain lengths
(for examples, see DuPont, 1998), including those that have more than eight perfluorinated carbon
atoms.% Therefore, the information provided in the RME covers to a certain extent also those

fluorotelomer-based substances with longer chain PFAS (longer than 8:2).

85 Commercial products containing primarily >99% of one individual homologue may exist; this requires
additional purification processes.
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Appendix 11

Summary of evaluation of uses and conclusions regarding specific exemptions for PFOA, its salts and PFOA-
related compounds
Table 5.1 Summary of evaluation of uses and conclusions regarding specific exemptions for PFOA, its salts and PFOA-related compounds

textiles, filtration
in water
treatment,
production
processes and
effluent treatment

amounts, availability
of alternatives and
socio-economic
aspects

availability of alternatives and socio-economic aspects.

Limited information on the scope of the applications and the availability of
alternatives has been submitted. However, alternatives including non-
fluorinated alternatives for these uses are in current use. No relevant
information has been provided or could be identified on used amounts in
relevant applications. Used amounts in specific applications and related
information which would also enable the socio-economic aspects and
information on the possible non-availability of alternatives to be further
evaluated would be required to justify exemptions.

In summary, there is a lack of information about specific uses and amounts
but indication that alternatives are available for a variety of uses.

Use Requested Estimated tonnages for | Summary of key points Conclusion
information PFOA and PFOA-
related compounds per
use globally
Membranes Information on the Unknown The RME for PFOA highlights the need for further information to justify a Based on the evaluation of available
intended for use scope of the possible exemption for these uses. In particular, the Committee requested information a specific exemption for use in
in medical applications, used additional information on the scope of the applications, used amounts, membranes intended for use in medical

textiles, filtration in water treatment,
production processes and effluent treatment
is not recommended.

Transported
isolated
intermediates in
order to enable
reprocessing in
another site than
the production
site

Information on the
quantities used,
extent of transport
and risks, and use

50-100 tonnes

IPEN and ACAT and the FluoroCouncil provided relevant information in
response to the current information request. Both submitters and Norway
commented on the first draft. IPEN and ACAT also expressed concerns that
an exemption for transported isolated intermediates could “open the door to
waste dumping in developing and transition countries under the guise of

39 99

“reprocessing”.

The FluoroCouncil requests an exemption on behalf of its member,
Archroma for the transport of PFOI, an unintended side fraction in the
production of Ce fluorotelomers, as a transported isolated intermediate.

Archroma argues that they cannot reprocess PFOI, a PFOA-related
compound, on-site as a closed-system site-limited intermediate. PFOI is
currently transported in closed barrels to a facility in South Korea where
iodine recovery and reprocessing to TFE and HFP, take place under closed
system conditions. The Korean company informed the Korean government

Based on the evaluation of available
information, a specific exemption is not
recommended for the use of
perfluorooctane iodide (PFOI) generated as
an unintentional by-product and used as an
isolated intermediate to enable
reprocessing to tetrafluoroethylene (TFE)
and hexafluoropropylene (HFP) in another
site than the production site.
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Use

Requested
information

Estimated tonnages for
PFOA and PFOA-
related compounds per
use globally

Summary of key points

Conclusion

that the facility will stop importing the PFOI intermediate by the end of
2019.

Archroma is developing a method for on-site iodine extraction, a prerequisite
for reprocessing PFOI. A transitional exemption for the transport of PFOI as
a transported isolated intermediate would be necessary, since the process
will not be available on-site before the entry into effect of the Convention’s
provisions on PFOA. Moreover, the process leads to the production of
1-H-PFO, that also falls under the definition of a PFOA-related compound
(questioned by the FluoroCouncil) and is therefore not a viable solution.

Archroma submitted information about risk management measures during
taken to avoid releases and informed that all steps of the process covered by
the exemption request apply the best available techniques and are conducted
in closed systems with (1) no contact with water and (2) incineration of
off-gases. The only exception relates to the loading/unloading of containers
used for the transport of the PFOI fraction, where they claim that strictly
controlled conditions are in place.

IPEN and ACAT (2018) note that the proposal to exempt transport of
isolated intermediates at the global level undermines the integrity of the
Stockholm Convention. The Convention limits generic exemptions relating
to intermediates to strictly closed-system site-limited intermediates that are
chemically transformed in the manufacture of other chemicals that, taking
into consideration the criteria in paragraph 1 of Annex D, do not exhibit the
characteristics of POP. IPEN and ACAT (2018) add that PFOI is a
PFOA-related compound that is predicted to become an Arctic contaminant,
disrupts the endocrine system, and may cause long lasting harmful effects to
aquatic life.

Medical devices

Information on
specific
applications/uses and
timelines foreseen as
needed for potential
related exemptions

Unknown

MedTech (2018) and Euromed (2015) commented that gathering information
on specific applications was challenging and indicated that PFOA would
chiefly be present as a by-product of PTFE manufacture, PFOA has been
used as an emulsifier. MedTech (2018) also provided a summary of generic
potential uses.

To ease the decision at the COP, IPEN and ACAT (2018) commented that a
specific list of applications is needed to help maintain clarity and
enforcement of the Convention.

The Committee recommends a specific
exemption for invasive medical devices.
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Use

Requested
information

Estimated tonnages for
PFOA and PFOA-
related compounds per
use globally

Summary of key points

Conclusion

ECHA (ECHA, 2015) estimated in use quantities of <1kg in the EU
extrapolated to <5kg globally. ECHA (ECHA, 2015). As part of the REACH
restriction process an exemption was granted for non-implantable medical
devices of 15 years to allow phase-out and development of alternatives.

The RME noted that PFOA free PTFE options have already been developed,
passed stringent regulatory requirements and have been commercialised in
some geographies. The ECHA Annex XV restriction report comments that
70% of global PTFE production is now PFOA free under the PFOA product
stewardship programme chaired by the US EPA which covers Japan, Europe
and the USA. However, many medical devices are manufactured outside of
these areas (MedTech, 2018).

Implantable
medical devices

Information on the
quantities used,

extent of transport
and risks, and use;

20g for EU extrapolated
to 100g globally

ECHA (ECHA, 2015a) indicates that amounts of PFOA and PFOA-related
compounds related to this use are extremely low.

Further information and data on quantities used, extent of transport and risks,
and use of PFOA in implantable medical devices was not provided in
response to the request for information.

Implantable medical devices, which may be manufactured with PTFE
containing PFOA can include but are not limited to synthetic vascular grafts,
endovascular and interventional devices, surgical meshes for hernia repair, to
sutures for use in vascular, cardiac, and general surgery procedures. These
can include PFOA residual levels at or below 1 ppm (MedTech 2018).
However, PTFE can be made without PFOA and alternatives are reportedly
now commercially available, approved by US FDA, and are a feasible and
effective alternative to the use of PFOA.

The Committee recommends a specific
exemption for implantable medical
devices.

Photo imaging
sector

Information relevant
for paper and
printing sector and
use in developing
countries;

Unknown

I&P Europe (2018) state that non-fluorinated alternatives and the move to
digital imaging have successfully replaced most uses in the imaging and
printing industry.

Indeed, digital imaging has been adopted in developing countries in favour
of hardcopy printing (IPEN and ACAT, 2018). The IAEA and WHO
provided a further example of the transition to digital technologies within
developing and transition countries, noting in particular that the rapid
adoption of digital technology in healthcare results from “efficiencies
inherent in digital capture, storage and display and the competitive cost
structures of such systems when compared to alternatives involving film.”

Based on the existing and rapid transition
towards digital imaging, the wide use of
digital techniques in developing and
transitional countries, and the further
reduction in use of PFOA in this sector, the
Committee does not recommend specific
exemptions for photographic coatings
applied to paper and printing plates.
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Use Requested Estimated tonnages for | Summary of key points Conclusion
information PFOA and PFOA-
related compounds per
use globally
Further information on use of PFOA or PFOA-related compounds in other
industry sectors was not received in response to the call for information.
According to I&P Europe, since 2000, European industry has
reformulated/discontinued a large number of products, as a result of which
PFOA or PFOA-related compounds are no longer used in photographic
coatings applied to paper and in printing plates manufactured by their
members.
Automotive Information on spare | Unknown The Canadian automotive association, CVMA, requested specific Based on the insufficient information and
industry parts exemptions for automotive service and replacement parts as well as for lack of an appropriate justification, the

current production vehicles. The request for exemption is also supported by
industry associations ACEA (Europe) and SIAM (India). According to
CVMA, the industry has been proactively phasing out PFOA use for some
time. However, service and replacement parts might still contain PFOA.
According to CVMA, these parts represent a small percentage of PFOA use
and will decrease naturally over time as the vehicle fleet turns-over.
Automotive manufacturers reportedly need to ensure the availability of
original equipment and spare parts to satisfy customer demand.

Further, according to the Canadian automotive industry, a key obstacle in a
complete phase-out of PFOA in automotive service and spare parts appears
to be the prohibitive costs. However, no information on possible cost
implications has been submitted. In addition, the Canadian automotive
industry has concerns regarding practical challenges related to numerous
CAS numbers of affected substances. This has also been expressed by
ACEA and SIAM, stating that a considerable amount of time would be
required to collect relevant data.

In contrast to the request for exemption, IPEN and ACAT stipulate that key
automotive industry associations have notified company members and
suppliers that PFOA will be listed under the Stockholm Convention as well

as being regulated in the EU and that these substances should be substituted.

The automotive industry also notes that, most suppliers producing relevant

articles no longer use PFOA or other long-chained perfluorinated chemicals.

In the past PFOA has been used to make fluoropolymers used in automotive
applications but several companies have alternative emulsifiers so that
PFOA has been eliminated in this class of automotive products.

In summary, the Committee requested specification of relevant automotive
service and replacement parts as well as sound justification as to why an

Committee does not recommend a specific
exemption.
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chemical
composition of
mixtures and the
volumes of pre-
installed amount of
fire-fighting foam
mixtures

foams

between 10-230 million
litres of AFFF
concentrate.

PFOA and PFOA-related
compounds as by-
product in Ce assumed as
50-100 tonnes of
concentrate for EU.

prove effective against liquid fuel fires (Class B) (ECHA, 2014a). In the past
Cg based perfluorinated compounds have been used including PFOS and
PFOA. PFOA was initially used as a component of AFFF in its ammonium
salt form (Seow 2013).

Only limited information has been identified stockpiles for in-use
intentionally added PFOA fire-fighting foams. The FFFC (2011) estimated
3.3 million gallons of AFFF stockpiles containing PFOA and PFOA-related
compounds in use for the USA in 2011, which is indicative of PFOA based
stocks. Conversely Norway (2007) report on a global inventory for APFO
manufactured between 1951-2004, with between 3,700-5,600 tonnes
produced. Prevedouros (2006) further comments that the concentration of
PFCAs within AFFF foams was between 0.1 and 1% wt/wt of the
concentrate. Assuming a worst case that all of the 0.1-1% wt/wt was APFO
would equate to between 309 and 4,901 million litres of concentrate
produced between 1951 and 2004. Based on annual average production and
shelf-life of 10-25 years, would estimate remaining stockpiles of

60-2,400 million litres of concentrate.

Industry moved away from Cs based perfluoro technologies over concerns
for health and environment, with preference towards shorter chain Ce
perfluorinated compounds produced through telomerisation. The Swedish
Chemicals Agency (2015) comments that while Cs fluorotelomers are not
manufactured using PFOA, it can be created as a by-product of the process.
At the concluding step around 20% Cg can be present in Cs mixtures
(including PFOA), which then undergoes a clean-up process to reduce Cs
species down to trace residues. However, studies exist suggesting that the
concentration of Cg within Cs products can be much higher than a trace
(Swedish Chemicals Agency, 2015; Seow, 2013). Seow (2013) further

Use Requested Estimated tonnages for | Summary of key points Conclusion
information PFOA and PFOA-
related compounds per
use globally
exemption is required. Limited information has been submitted on specific
applications, socio-economic aspects and the availability of alternatives. No
conclusive information was submitted so far on the specification of relevant
automotive service and replacement parts and on the quantities of relevant
substances used in different applications. CVMA indicates in their recent
submission that they are currently working to see if any further information
can be provided.
Fire-fighting Information on APFO potentially Perfluorinated compounds have been used within fire-fighting foams as they | Some concerns were expressed about the

importance of effective fire-fighting foams
for liquid fuel fires, the potential
unavailability of suitable alternatives and
the cost of their use and implementation,
considering that some time to move to
alternatives without PFASs may be needed.
The Committee does not recommend an
exemption for the production of
fire-fighting foams that may contain PFOA
as impurities and PFOA-related
compounds as constituents.

The Committee further concludes that there
is a need for a specific exemption for use
of fire-fighting foams containing PFOA
and PFOA-related compounds already
installed in systems including both mobile
and fixed systems with specific conditions.
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Use

Requested
information

Estimated tonnages for
PFOA and PFOA-
related compounds per
use globally

Summary of key points

Conclusion

comments that remaining Cs perfluoro compounds in Ces products can also
degrade to PFOA in the environment.

ECHA (ECHA, 2015) estimates 50—-100 tonnes of PFOA-related compounds
(CAS No: 70969-47-0) were in use in 2014 in Europe, calculated to be
between 1.18-23.6 million US gallons of concentrate (assuming

0.1-1% wt/wt active ingredient in concentrates). The FFFC (2018) provided
details of best practice for class B fire-fighting foams including
non-fluorinated and AFFF based products which included selective use,
containment of runoff and appropriate destruction. The guidance did
however note that runoff cannot be contained in all incidents due to
variability

The RME provided details of clean-up costs for contaminated ground water
where PFOS based foams had been used. Similar costs can be expected for
PFOA based fire-fighting foams. For one example, this amounted to between
£3.7-£30 million pounds (Klein, 2013). The Swedish Chemicals Agency
estimates the costs related to PFAS contamination of drinking water for two
case examples amounting to 1 million € per year for charcoal filtering of
water in Uppsala and to 3 million € for new water supply in Ronneby.
Norway also estimated that the costs of remediation of airport land
contaminated with PFOAS would be in the range of 4-40 million dollars per
airport
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