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Determination of perfluorinated alkyl compounds in industrial products for
import and export—Part 1.0smetics—LC-MS/MS method
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SN/T 3694 BIA T HLE T ot bt b 42 oUbe S AL 5 90 0 RO €5 33 - o BK B 8 7 0% .

AR idE T Atk i R 2 m e Bt—mR. 2R+ R 28T
Be i R 2 9 C be i AR | 4 U S il

2 MEHSIAXH

T 30 A X T A SO R R s AR
. FLEATE H I 5] H e K
GB/T 6682 4r#rscis = K

91 B 51 SCHF AT B39 MROAS 3E T AR S0

BB & T A SO

3 FERE

YR AACRRAE: i SR T PR B2 37 0 7 4
1R 284 55 BA 1 1 52 4 8 AR 2 BUR: ¥

BRIFEBL(ASE) $#2 8, HEUR 4
JHMPR R E .

4 F AR

Bk 5 A L RE A, BT R AR 22
4.1 HE,
4.2 W (F8ER50% E&HH)
4.3 HAKCEER25% K .
4.4 BEFREA R4,
45 0.1%HFEHE®R (AR B 0.2 mL HER(4.2), HAKF BRI EA E 100 mL,
4.6 FEE-0.1% P RREW (743, ) . B H 70 mL HIE2(4.1),30 mL 4 0.1% I BRIA W (4.5) ,
4.7 2 W EBREW (AR (B4 mL BER(4.2) , KM BH E A ZE 100 mL,
4.8 0.1%FEKHFFEEER A B 0.4 mL &K MD , HFEAGDHEBEIHEESZE 100 mL,
4.9 25 mmol/L BERRENYA W B 2.05 ¢ BERRAN (4.4), /KB E A ZE 1 000 mL,
410 2FCR.2FFR.2FTR . 2FBZR. 28 T —R. 28 -8R. 28 T BB . 258 C b
BE R M 4= 9 F B FR A0 . & U8 Be B FR AN SR E D B . Al B 19 >9800 . FRiEMIBIEAR(S B L& AL,
411 FRUEM BB ERRBATEY R OEHZE 0.1 mg, UL HFAS YRR, H B EE WG E /i
B ZE 100 mL &M, B EEE R 35T, 430 B ] BUbR 6% 45 7 .
4.12  ARUE TAEV W AR 5 B2 2 1 5 0 V0 R TC 1 3 >4 R 3 1% A v A v R, B R B
4.13 IB-& R 55 A B T AC i [ AH ZE BUAE : Oasis WAX 3 mL,60 mg s(AH 4 &, i HFIMKKXE 3 mL
0.1 % & /K H BE W (4.8) .3 mL K HiALHE,
4.14 FEMEAL .80 H~120 H,
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415 HFLIERE . AHLR,0.22 pm AT F BEES L,

5 NH#E5REF

5.1 WAH - SRR TS Fl A BBt B IR (ESD .
5.2 REFEFNZERAL.

5.3 WA AL (NER=200 W),

54 XF.®E 0.1 mg f0.01 g,

5.5 E#EE.LAHL:10 000 r/min,

5.6 WIEEAZR.

57 BAKBEBELE 50 mL,

5.8 AL,

6 MELSR

6.1 R
6.1.1 ¥R, A RER

PRI g AR CHEBRE] 0.01 @ NAZA S g B+ B, BMABSREBIEF MARETH F TR
EYIRE REARY  RREL I, 2 B3R B SN &I H#ITIRE,

BEREER G RIOREBE 250 mL IKFEM P 40 CRBTIREFE R, 0E., AIPEEAS
10mL, 1 mLBERTRERNEBLER AKBEBEZE 20 L, H 2% HRG.DEY pHEZE 4~5,7
AL

6.1.2 WENRER

PREX 1 g i HE O E] 0.01 @) F 50 mL B.LEH A 20 mL F 8, IR 2 IR % T 30 min, #
A RE 20 min, BEE.LHLH,LL 10 000 r/min B0 10 min, W EH® T 250 mL ¥4+, £5
FRBEBL IR, G IR 7E 40 CARBFIEHREL %, APBEEAE 10 mL, 1 mL BB TR
NEBELEP AKBRZE 20 L, H 2% HBRQDPEY pHEE 4~5,.5%1L.

6.2 %

B LEANRESZRARBHAE TR BRBEAERAE (413 P KK A 5 mL 8 25 mmol/L BB M
B (AOM 5 mL BEEMGE, FEMER. B3 mL 89 0.1 % 8K F R (4.8) 3% B, W4 Ve i k.
GRBERAREE TG, AREIYHEBAR L0 EEE 1 mL, it 0.22 pm JEE, JERHE LC-MS/
MS I %E
6.3 ME

6.3.1 RIEBIERM

BHEESE LMW T
a) @At Waters Cj5,2.1 mm X150 mm;3.5 pm,3{AH Y H;
by HE. =R/

¢) Wi .0.20 mL/min;
) #HHEE.10 pL;
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e WHHEMERBEMFSAE L,
R RIEREEEB S

i ] il 0.1% F BRIE W
min % %
0.0 70.0 30.0
4.5 73.0 27.0
5.0 85.0 15.0
6.0 85.0 15.0
6.1 93.0 7.0
14.0 100.0 0.0
14.1 70.0 30.0
20.0 70.0 30.0
6.3.2 Rik&EH

TS HFGMT .
a) BEFX HMEEHEESD;
b) A#HFTX BB TFAE;
c) K= . £ R I (MRM) ;
d) HEBEHEE.—4500 V;
e) HHFR(CUR):45 psi(0.31 MPa);
f)  EALS(GS1):35 Psi(0.24 MPa);
g) HEIK (GS2):40 Psi(0.28 MPa);
h) HfS (CAD):6.0 Psi(0.15 MPa);
D BTREE(TEM).550.0 C;
P ENETM OEERETN EEGE RERESLE 2,

2 BRUAYNENETY EEREMGEER

i3 P B
AW 4 % BEF m/= FEF m/z iﬁf‘ EVH =
119.1 —31 —32
LEEM 313.2
268.9" —40 —13
169.3 —33 —26
LBER 412.9
369.1" —34 —15
218.9 —37 —26
2EER 462.8
419.2* —36 —18

R A T RESHRERER 1100 BAH A B I API4000 FTig X L 52 B, b 45 H K58 A X A8 B 5 X
RATRMESE A REL BW, B A E SRR ZRR S8R,
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6.3.3 tHBE-HEAIEE N

IR WS 4140 Bt
S IRUE 2 0 0 O (4
XEF 5 e E R AT 2417

6.3.4 TEMMNZE

B o FREH R ilf 48 RE 2
&Y% B BT m/z FETF m/z '
v A
269.0 —36 —24
£k R 512.7
469.1° —39 —15
268.9 —40 —29
ER+—m 562.7
519.4" —39 =17
—41 -
£ i 7y 612
—44 —17
—60 —49
ST B R R 298.9
—61 =0
—80 —50
45 C o ik iR 399.2
— B0 —53
—90 —43
4 5 e ik AR 498
—90 == 2
—100 —60
4 GBS Pt B PR 598.9
—100 —51

I AR U BRI DR R 10 A
YIRS AR RF RS AR E

* ISR IR - o I A ) A £ PR A ]

A AT
A7 B DU FEHEAT BB IE o A0 2 B E S AT B 0 L 2 TR AR € 3 0 L BB BN 1] 55 B v A SRR — B BT e R A
B 24 B 5 (] B P 5 8 1 Y 3 B Ll S A o R SO G B T I M S B — B U TE R R E 2
(UL 3) « WO IE BOAF ity JU) T ) 5 Ohy PR ARG

P U 5 R S R R 4 422 6.3.1 A1 6.3)

®3 EMMINENBEFFEENRARLTRE

MXEFEE >50% >20%~50% >10%~20% <10%
FOVF 19 AH X s 22 +20% +25% +30% +50%

6.3.5 TEEME

AR e LCRF IR Y B £ S 1Y 5 eV O 35 BB 7 B AR ST A A o T A R AT A0 AT, X R R
P il 8 2 R AT RSB o bR AR VORI VL P 0 201 4 A O L (35 17 A {8 £ i R S R P . 7E b
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REGELMET .S HEEEE N 2.90 min~18.70 min, HMREE:E R, A5 E KK £ K6 WG 61K 2
TR 3R Co

6.4 =AIXW
BR A FREBURFESS , B35 ERAP BREAT .
6.5 ZRitEMRE

P63 B b B AR S (D IR P B e fE RS Y& &’
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M R A
(HEHER RO

KAl HFEYRCAS S . HSFARSFE

&t 4 B CAS & aF R ST
2ERCR 307-24-4 C; HF,, 0, 314.05
LFFER 335-67-1 Cs HF 5 0, 414.07
2ETR 375-95-1 C, HF, O, 464.08
LHEER 335-76-2 C,o HF, 0, 514.09

EHE B 2058-94-8 C, HF,, 0, 564.09

EE+ 8% 307-55-1 Ci: HF,; O, 614.10

LR T EBE R 29420-49-3 C.F,80;Na 338.19
ERCHKBER M 82382-12-5 CsF1380;Na 422.10
ERFERBEBRY 4021-47-0 CsF17S0;Na 522.11
4 B o A TR Y — CioF3: SO; Na 622.13




M % B
(ERHEM R
PR i3 7 7 BERR (S ZE BN 4% 14

PR I ) AR B R B AR A

a)
b)
c)
d
e)
1))
g)
h)

FEAL TR E .80 °C;

& 1:1 500 psi;

hn#4At[E) .5 min;

# 7S ZE AT E] ;5 min;

721 P £

PR B BEC60 %0 MR S b AR R
AR :60 s;

TEARHL:1 K,
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ek 75 8 . B S B BT B4R 76 ASE300 YR 7 R ZEHU(U AT APTA000 R b 58 A i » b &b 511t K 50 (X 2 2

SENTRESH ALY EEWEN, SEMrEFEREERRARE KRS HIE.
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M R C
(EHHER RO

FER R % KNS (MRM) it E

PFDA
18¢5 16. 80 PFUdA
15e54 17. 80

B, WA Ccps)
o
g
V-

24. 95
24.78 . 26.0026. 51

A
———

22 24 26 28

B Cl HRARKESREENMRM &iEH

®C1 RERKSERENH

WJB‘ I ingt
ﬁm"ﬂﬁl Pp—- ﬁ'c%.ﬂﬁl

min min

wamEm

A2 H T el 8 (PFBS) 2.90 2 H E®M(PFNA) 15.00
2@ B (PFHxA) 4,11 &% %8 (PFDA) 16.80
2§ 5 5B (PFHxS) 5.50 2 AL (PFDS) 17.40
2 H B (PFOA) 9.70 Lf -+~ (PFUJA) 17.80
LR EHRBER(PFOS 14.00 2%+ =8 (PFDoA) 18.70

JERGll Pk A B L B SR C BT S 80R 78 ASES00 U3 3 25 B ORI APT4000 JF AN b 52 LAY oAb 51 1 3 B A3 28 760
SWEATRUSE FAS R BN, SRR EZRRARE RS SR,
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x Dl AEAFRMAFEKELERBZE
v B [a] e 3R 5 Fl RSD
LRMNEY B it 24 FR mg/kg y "
0~104.0 15.3
~99.5 7.4
) ~98.6 6.0
0~102.8 13.0
RO FLARAL M 73.0~100.1 12.1
82.9~106.2 7.2
70.9~108.7 13.6
AR ~98.7 10.8
104.8 9.1
e ~100.9 11.4
¥R et 80.9~108.8 11.2
9~102.6 8.5
~109.6 15.5
ERFER 109.8 10.9
108.9 7.6
106.8 137
~104.0 13.4
0~105.9 8.0
72.8~100.0 10.3
w3 R A A it 0.10 71.9~109.7 11.6
0.50 78.6~101.0 7.1
0.05 72.9~104.9 11.7
2R TR FLR AL A A 0.10 70.9~95.9 8.6
0.50 85.7~106.2 6.3
0.05 70.6~110.0 14.6
WA R 5 0.10 80.0~96.2 6.3
0.50 81.4~107.1 9.5
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£ D1 (8

ek 1 Wi 32 75 1R RSD

2RLED & AR me/ke % %
0.05 70.8~100.0 13.0

R ALt & 0.10 72.0~106.0 14.2

0.50 81.9~103.0 6.2

0.05 71,4~103.0 12.7

2EBRB PR AL & 0.10 78.8~109.8 10.5
0.50 84,9~109.2 7.5

0.05 74.8~100.9 10.4

WA R 5 0.10 78.6~96.9 7.1

0.50 90,2~105.3 5.0

0.05 70.4~105.8 14.7

MR A & 0.10 74.9~99.5 9.0

0.50 81.0~98.6 6.0

0.05 72,9~109.3 14.9

LR+ —B FUR bt & 0.10 73.0~101.1 12.2
0.50 86.3~106.2 6.0

0.05 74,.8~104.8 11.5

WAL 0.10 75.0~104.0 14.8

0.50 90.6~106.5 4.6

0.05 70.9~100.8 11.7

H R At i 0.10 82.6~107.9 9.1

0.50 88.8~102.6 4.1

0.05 70.5~103.6 14.2

EE T8 AR R 0.10 75.0~106.0 11.6
0.50 82.0~108.3 8.0

0.05 70.8~100.9 13.4

WA R AL 5y 0.10 70.7~104.0 14.6

0.50 85.8~108.8 7.3

0.05 70.8~100.9 10.9

B4 d & 0.10 71.0~108.7 12.2

0.50 73.9~101.0 8.3

SR TIRBEBH

0.05 72.0~108.0 17.8

FLARA e 0.10 73.0~108.8 11.0

0.50 85.7~106.2 6.3

10
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£ D1 (8D

I v B 5]t 2 1 PR RSD

28 aY B A& R mg/kg % y
0.05 80.0~110.0 12.6

R T REBEH WARER R 0.10 80.0~96.2 6.3
0.50 90.6~107.1 4.7
0.05 72,0~106.0 16.6

R At 0.10 80.9~107.9 9.2

0.50 86.4~105.0 5.8
0.05 70.8~109.0 12.6

£ NRPsi g 40 FLoR AL A 0.10 78.8~109.8 10.5
0.50 89.0~109.2 6.5
0.05 71.2~106.0 16.9

AR AL A 5 0.10 73.0~96.2 6.9

0.50 90.2~105.3 5.0

0.05 72.0~109.2 17.1

R At 0.10 79.6~99.5 7.3

0.50 81.0~98.6 6.0
0.05 72.5~105.3 15.3

ERERBRBRM FLR ALt s 0.10 70.9~95.9 9.0
0.50 85.0~105.2 6.1

0.05 72.0~100.8 10.1

AR 0.10 80.0~95.9 5.6

0.50 89.6~104.8 4.9
0.05 72.0~107.6 16.0

R ALt 0.10 §2.6~107.9 9.1

0.50 88.8~102.6 4.1
0.05 71.0~105.2 14.3

ERBLEHERN FARA & 0.10 74.8~109.8 10.5
0.50 83.0~108.9 7.6
0.05 74,0~106.0 12.9

WA R 0.10 71.8~96.9 8.0

0.50 90,2~108.8 5.6
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