e \ RS F0E BRI %

1T ER

SN/T 3694.5—2014

2t A Tl &7 R £ HUkR
iz

£ 5 &5 iR A

Big-

= BX )

Determination of perfluorinated alkyl compounds in

industrial products for import and export—
Part 5 Detergent—LC-MS/MS method

2014-01-13 &%

LS IE
il

-

2014-08-01 3£ 58

g
1] 5% o 5k W9 A e



SN/T 3694.5—2014

[

Bl

SN/T 3694¢ # i O Tl & h & B AL & P )43 K 14 34y

— %8 184 Al S WA S B S

—5B 2 ®Ar KOk WA AIE- PR

— 5B 3 WA HEN WA - PR

—— AW AE WA PR

——5% 5 Ay BEWRA WA AR B RIS

—55 6 Wy B WAHAE-PEBREEE,;

— 5 TS MR FRE WA AY- 8BRS

— % 8 A TR WG PR,

— W L WS-SR BE RS

—58 10 T4 RFEF O BAH AR BRI

— 1L . EE BMEEIE-RR IS

— 12 F 4 B AR G- S B

— % B3 F LG - BEREMME B EE- BB RIS

—5 14 T o RS RAHEIE- R B RIS,

AERSr R SN/T 3694CH#EH O Tl d & B AL & W BRI 5 Hor.
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SN/T 3694 BA R HLAE T U 6 70 b 42 JoUbE 5 10 A 00 ) A €20 335 R 16 R 1a{)F"zE75“%
AR 18 T Ve A 2 ERT R R 2RT
BERRR | 42 9 C e i 7R 4 98 ¢

2 MEHsSI AxXH

B SO X TF AR SO I L R A A
o R H BI85 FI SO H
GB/T 6682—2008 43#7 5L

R 5] SCF AL B9 AR A SE H T AR SC

4 168 B3 B ) S T A S

3 AERE

S R ZE BN (ASE) #2 H0, 3REUR£
ELIMrEEE.

VBT 3 R A i SR FH Y A 7
TR & 78 55 BF 8 1 28 460 [ A 26 B A
4 K7 A0k A

Bk 5 A KLE A, B R R A —Z K .
4.1 WE. @i,
4.2 W (F&ER50% &M
4.3 FEHKCEER 257 KB4
4.4 FERREN R4
45 01Y%HEBRHE®R A% 0.2 mL FER(4.2) , HI/AKMBIFEAZE 100 mL,
46 HWE-01%FRIBWT+3,EFL) #H 70 mL FE(4.1),30 mL 19 0.1 % B ERIAE W (4.5,
4.7 2% WA (AR AH0 B 4 mL BER(4.2) , AR BIFERZE 100 mL,
4.8 0.1% %K FEH®RERSE0 B 0.4 mL /KA. HFEADBBEIFELRZE 100 mL,
4.9 25 mmol/L BEFR NS : B 2.05 g BEEREN (4.4) , FHI/AKIEMIFEZAZE 1 000 mL,
410 2FCMR.2FFR.2FTR.E2FBR. 2R —R. 28+ ZR. 28 T LBERM . WM 5
BERREN M F B MR . S R R R MR Y L 4 R T T 98%. WY i 4 {5 B
.
411 FRUEMEAS W MERARBUREY R O £ 0. 1mg, I 2B AL SRR I BB MG € &
2 100 mL &I, B EEE S 3857, 43 0 BT 6 580 b o i 25 V8 W .
4.12 ffﬂ&ﬂ’ﬁf‘(f& AR Y T B P 25 35 O VA R A 1 3 4 e R A A o AR A R B B .
4.13 A B 55 B B F 38 8 [ AH 8 BURE - Oasis WAX 3 mL, 60 mg s(AH % . AT KA 3 mL
0.1% ﬁmﬁaﬂi%?ﬁi&m.s),z; mL Kb,
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4.14 ¥ L .80 H~120 H.
4.5 PHALUERE A HLAR,0.22 pm, fE RIHTH B BEE A LB

5 EHEH

5.1 WABGIG-PEHEIE . BEHEBE S TIRESD,
5.2 HRBEFEERAL.

5.3 HEHELRONE=200 W),

5.4 K& 0.1 mg M 0.01 g,

5,5 BE#E.LHL:10 000 r/min,

5.6 JAIEIR A A%,

5.7 HBWNEE.LE 50 mL,

5.8 H&MAL.

6 MEFTR

6.1 &
6.1.1 HRESR

FREX 1 g iR CREAHE] 0.01 @) IIA LY 5 g fEBE L, IR . BAESAEBGL A AR F TR
¥R RERAT RREEE MWK, S B B W& MHBETHR.

RIGEEG R ER E 250 mL RGP 1E 40 CRKBPIEHEEK, k%, APEEAE
OmL BRI oL FEBRTRABECES, HARBZE 20 mL, A 29 PRRADAT pHEZE 4~5.7F
k.

6.1.2 WEMHRER

FREC 1 g il A R #8 %) 0.01 @ F 50 mL B.OEHF,MA 20 mL B EE, AR 28R % 2B 30 min, B
A EEL 20 min, BE.LHLF LA 10 000 r/min B0 10 min, W EEBR T 250 mL 4R P, 8
FRERCEER, &I RBUR L TE 40 CKBPIE#RZE R W%, APFEEARZE 10 mL, 1 mL FHTE
AREELET,HKHEREE 20 mL H 2% FRU DAY pH EZE 4~5, 15151k,

6.2 #fk

B RS 2R A B 55 U1 B 1 2 e T AR 2K BUARE (4. 13) A AR WA 5 mL BSER AWV W (4.9) 70
5 mL HIBEME, FRMBEW. HH 3 mL K 010 EK P BIE WK (4.8 BEML IR VE LI . VELRA A
RZRETE, HPBE-0.1 0 P RRBER (4.6)ERZE 1 mL, T 0.22 pm 3B, JEH AL LC-MS/MS Wl .

6.3 ME

6.3.1 WEBEFRY

BHEESZRGEET .
a) fBigtE: Waters Ciz,2.1 mm X150 mm;3.5 pm, A4 &,
by B EiR;

¢) P .0.20 mL/min;
d) i&ﬁﬁ‘:l@ FLL;
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o) WEIHABEEBAGSLE 1.
R RIERBEEREH

Bt 8] Gl 0.1 R BRI
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 Rilk&EH
RIESEZFMEMT .

a) MHEFR BEFHEEESD;

b) BT AEFHME;

o KWK &R EN(MRM);

d) HEFHRE:—4500 V;

e) KHAK(CUR):45 psi(0.31 MPa);

) ZEALX(GS1):35 psi(0.24 MPa);

g) HWBIR(GS2) .40 psi(0.28 MPa);

h) FE#ES (CAD) ;6.0 psi(0.15 MPa);

D BFEEE(TEM).550.0 °C;

D OEHRETYN . ERETHN . EAERE NEERSLE 2,

2 HHEAAYOBENEFX X ENRIEER

BEF FEF LiEBE il 1 58 &
AWEHR A ’
m/z m/z A% \Y
119.1 —31 —32
OB 313.2
268.9* —40 —13
169.3 —33 —26
ERFER 412.9
369.1° —34 —15
218.9 —37 —26
2RTR 462.8
419.2* —36 —18
269.0 —36 —24
EFRRR] 512.7
469.1* —39 —15

A HEF R RAE SR ERRER 1100 AR ATE BB AP14000 R L 78 B , i kb 510 X 5 PR AU B 5 A
BN TRMBESE AW REL B, SRR EZRXA R ZME S .
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x 2 (&)
BT FEF F R ilf 48 fik &
k& W 4 Fr
m/z m/z A\ \%
268.9 —40 —29
LR+ —R 562.7
519.4 —39 —17
268.8 —41 —29
LR 612.8
568.9 —44 =17
—60 —49
AT B il R
—61 —42
—80 —50
4R C b b R
—80 —53
—90 —43
42 R e B R
—90 —42
—100 —60
4 PR 5 i R
—100 —51
E W T HERE T

6.3.3 R1EBIE-RERIEKQN

AR A Y A 21 4 5
4 JUE 2 A 45 1 ) e 7 {220
X e Y SR 2B X R AT

o HE A 35 00ORN 5 AR R 10 il
T 5 R S AR R S A R E

6.3.4 EMNE

PRV W S A 4 4% 6.3,
A7 W H B U)X BEA T IE . A
T2 B 5 [ B B G 0 S R :
CULZE 3+ BRI F0F o DU AT 540 52 oAy R P AGE o

PR TR 5 4 o U WA () ) O B e )
B ] 5 4 o 49 AR — B0 BT IR B Y
A AR RS =F B — B0 AR B AE AL VF 25 2

R3 EMBINENBEFFEENRARTRE

X8 F >50% >20%~50% >10%~20% <10%
FUVF B H X e 22 +20% +25% +30% +50%

6.3.5 TEEMNE

AR A r B A Y 0 2L 4 8 AR OO 3 B O AR ST B AR E AW HE AT BT 0 R ok
HF il 38 2 AT AR B R . A o A YRR VR e A L G (6 44 7 7E S R M R VS L Y . FE b
REEFNT S ERBEEE R 2.90 min~18.70 min. S5k E B . b7 M R0 £ 0 W 63 | 5
TR C,

1
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6.4 Z=AIKXRK
BRAFRBUKHESL 293 Bk P IRAEAT .
6.5 ZRitEMRA
F 3 50 A 3R A B X (DR h M 2 R RS Y '
A, Xc; XV X fX1000

A, A,. Xm X 1000 Lk

A
X, — il P 2 m b 21k kg) ;
A — R 2 R 24

i o TAF W& 4 980
V— M A SRR B0
A, PR TAER P 2R k&Y
m FRAE &, B0 5 (2) 5
f—mBEHET.
TR RMMRE AH, 2

F (pg/mL);

C;

A 3 LA BT

7 WER

A T5 % I 7 IRBR ¥4 0.05 mg/ke.

8 EMERMBETE

FE G 10 Fh 4 ke 3 1L & K45 2 UL 5% D,
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KAl HREWMRCAS S . HFRRHSTFER

M o® A
(BE M T
REMEER

&% CAS & TR ST E
£RCR 307-24-4 C,HF, 0, 314.05
LRFR 335-67-1 Cs HF 5 O, 414,07
2RTR 375-95-1 CoHF; O, 464.08
ERER 335-76-2 C, HF 5 O, 514.09

R+ " 2058-94-8 Cyy HF,, O, 564.09

2R+ B 307-55-1 Ci, HF 5 O, 614.10

SR T R 29420-49-3 C,F;SO;Na 338.19
LR CIRBE R 82382-12-5 CsF1380; Na 422.10
L RFE SR 4021-47-0 C;F1;SO; Na 522.11
EE BB — C1oFz SO; Na 622.13
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M ® B
(R R
R S R AR BB R 4

PR 70 2 BU ZE AR A

a) FESMIRE .80 C;

b) JEFH:1 500 psi;

¢)  JNEAETIA] .5 min;

d) FAZEBUAHE .5 min;

e) W HEE;

) rhURARR . BEE (60 % BOARE SR
g) HARKH:60s;

h) AR IRE:1 K.

JEd Al R BA B R B ARSI S SR AE ASE3S00 PR 5 FE AL AT API4000 SR X 1= S AR 49 , Be AL 31 i X 50 4025 2
SRATRESE FABREELESN B EEAEZXRAAR KBRS HR.
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M  C
(BEHMEMR)
RAEBRBS KN YU (MRM) it F

PFDA
1838 1R

. 4
6. 00e4 |

PFHxA s
5. 50e4 4.11 PFNA ] PEDoA

BB, WiRifti(cps)
k2]
]
2
et

4. 50e4 PEBS
4. 00c4 2.90 grOoN

- 00e4 PFHxS /
5 B0cd / 5. 80 14.00
!

i
IR

. o !
s AT
: ) 5,31

|
R 26,00
A . 24.7824.95 26.51
4 6 8 1o 12 14 16 18 20 22 24 26 28 0¢min

B C1 #HRERESENBENMRM) &% H

RC1 RERRSERBERE

- ﬁéﬁ’a‘ﬁa‘l‘ﬁl . ﬁé?éi’ﬁﬂrl‘bﬂ
min min
£ F T L (PFBS) 2.90 2HF R (PFNA) 15.00
4% O 8 (PFHxA) 4.11 2B (PFDA) 16.80
2 C LM (PFHxS) 5.50 £ B GE i R (PFDS) 17.40
£ FFEM(PFOA) 9.70 @+ —®M(PFUJA) 17.80
LB F HFEM (PFOS) 14.00 £+ "B (PFDoA) 18.70

A w75 B - i C BP9 S BOR 1 ASE300 TR 51 2B AP14000 S 358 b 58 A MY » e Ak 3 iR 36 A 28 B
SRR TRESE AW KL B, SRR A E SRR AR RS 0.
8
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®D.1 AEFEMKFRKEEEREEE
v (5] iy 3 RSD
2RAEY BE A R mg/kg % y
01049 15.5
JIE 52 .0 10.9
.9 6.9
0.2 10.7
LRC R VEA B .0~100.0 115
86.3~106.2 6.0
70.8~104.8 8.9
VEHR .9 4.8
.8 5.3
.4 7.9
fIE 52 9~103.8 8.2
02.6 5.8
2.0 12.3
LRFR VEAR By .0 8.0
.6 8.1
.6 12.6
VER 4.0 13.8
5.9 5.9
~104.8 10.3
e B 0.10 82.4~97.1 6.7
0.50 78.6~101.0 7.1
0.05 77.2~108.6 10.4
LRTER PR W 0.10 80.8~95.9 6.0
0.50 85.7~106.2 6.2
0.05 71.0~100.8 11.0
W %W 0.10 81.1~96.2 5.6
0.50 90.6~104.7 4.2
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F D.1 (8D

SELAY - Rk BE o] i 2 3 Bl RSD
mg/kg % %

0.05 81.0~96.2 6.0

A B 0.10 70.7~106.0 13.4

0.50 84,0~103.0 5.9

0.05 70,2~102.2 11.5

EEBRM Ve 0.10 78.8~104.7 9.3
0.50 89.0~107.0 6.0

0.05 77.8~100.2 7.8

VR 0.10 81.9~96.9 5.4

0.50 90.2~105.3 5.7

0.05 70.4~106.7 16.9

ilu=) 0.10 79.6~99.5 7.6

0.50 81.0~98.6 5.9

0.05 77.8~100.2 7.8

LR+ —B] VEAR B 0.10 73.0~106.1 13.4
0.50 86.3~106.2 6.0

0.05 81.8~104.8 7.8

BEIR 0.10 75.0~107.1 15.4

0.50 90.6~106.5 4.7

0.05 81.0~96.2 6.0

i) 0.10 82.6~103.7 8.1

0.50 84.0~102.6 5.8

0.05 70.4~105.8 12.8

2R+ R, BER K 0.10 75.0~106.0 12.7
0.50 91.2~106.0 4.7

0.05 71.1~100.2 9.7

BEHRR 0.10 74.0~104.0 14.1

0.50 88.4~105.2 6.1

10
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£ D.1(8)

D

SRMEY B R T:ﬁf ‘Mfm R;
0.05 81.2~95.8 5.6

AR R 0.10 82.4~97.1 6.7

0.50 78.6~101.0 7.1
0.05 70.6~101.3 10.7

LETRBERM YeAK K 0.10 83.1~95.9 4.8
0.50 85.7~106.2 6.2
0.05 71.1~92.2 10.0

b 371 0.10 81.1~96.2 5.6

0.50 90.6~104.7 4.2
0.05 70.0~106.0 16.8

B 0.10 80.9~103.8 8.2

0.50 82.0~105.0 7.6

0.05 81.8~106.9 9.1

LR HRERM YRR M 0.10 78.8~106.7 9.7
0.50 89.0~107.0 5.8
0.05 74.0~106.0 14.0

b 37 0.10 83.1~96.9 5.5

0.50 90.2~105.3 5.7
0.05 70.4~102.0 13.7

AE B 0.10 79.6~99.5 7.6

0.50 81.0~98.6 5.9
0.05 72.0~106.7 14.4

ERFERERY veR8 0.10 80.8~95.9 6.0
0.50 89.2~105.2 5.1

0.05 79.8~99.2 7.6

e 0.10 81.1~95.9 4.8

0.50 89.6~104.8 5.3
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XD (8
oy B ‘ﬂ’:]:ff Wimﬂ R;D
0.05 71.6~101.8 14.3
JIE B2, 0.10 82.6~104.8 8.3
0.50 84.0~102.6 5.8
0.05 71.1~92.2 10.5
T BN VR 0.10 81,2~104.7 8.0
0.50 91.6~107.6 4.8
0.05 71.1~92.2 10.3
YRR 0.10 73.9~96.9 8.1
0.50 88.4~104.9 5.7
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