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FRm ZRFREHONE

EG - EASRENARNAEMASIRZITENIRLR. SREHREHRETEMNRLEE.
EHERREXRRELYNREMBRAN, HAREFSEREXEANEHEE.

1 SEE

ARERE T R FRA R ER 56 <M A% (GC/MSDWEL R & 16 FEIRF R UL
Bs% AT B .
AEE A TEMREMG A,

2 RERMEX

THREREXEHFEXHE.
2.1
» ZIRFK  polycyclic aromatic hydrocarbons(PAHs)

HEAMNEFENMU EEARFEE BN —RIIBREAYREAFEY, . AL O T HEHREERTE
HEERE,

3 KRB

FAREF BRI, SR B BB I A AR B LS5, Ve 4, B 2, P R B e R 00 28 A0 S 5 L
(GC/MSD)WzE , R BB T I IMER Mk & .

4 BHFATHH

4.1 FCk .54,
4.2 THEH.fi%a,
4.3 Wb Ak,
4.4 ECKE+EEAQ+HEBH).
4.5 Eok+_&FRG+2,FHLH.
4.6 16 FhEIFZIRARMESR - AE>962%, REF A,
4.7 EMEBER(Y 1000 mg/L)  EHFRBGERHF A B3 16 MERFRIFES, HECHKU. D
B ERYREHRIEEA N 1000 mg/L MIRHEREER.
. 7E 0 C~4 CRABHEAMG T AREREBENERY N 1240,
4.8 BABELERBEAOmg/L) - BHRBBERGEMESERA D, AECRU. DEHREEN
10 mg/L BB A 4R vE TAES W, FAR 4B 5 B 0 B LA Y B RO BT Y ARV .
E:EOC~4 CRARELABT, BEIAEBRNAERMER 3N,
4.9 FEEBEAZRKEAE 500 mg/3 mL BAHLEE ., HANAS mL ES5@. DFMKE, F2RFEE.

4,10 HBR 4iE>99.99%.
1



GB/T 28189—2011

5 {XFMEH

5.1 SAHGEMN . AAEEEFRNEFMSD),

5.2 WHEBMEERRES. TAEMEN 40 kHz 5 45 kHz,60 CH#ERHEEN£2 C.
5.3 ERAKBRSREZR-EFREERL2TC,

5.4 BIMHXRKE.

5.5 &MAX.

5.6 A KY.BREN0.0001g50.01g,

5.7 REA HBEZMELE,50mL,

5.8 150 mL ¥JEFM.

5.9 RNUFZHIEML.0.45 um,

6 PR
6.1 HRESR

BAERZEMERIBERY 5 mm X5 mm, B4,
6.2 1RH

WHARR lg ERBESG. D ERE g, BT S0mL HEESHELEG. DH, WA
30 mLIEC ke + P ER (4. OB, HH: 5,7 60 CRBEHBHE WA ARG 2P, BHERK 30 min, ¥
HEZRE . FRBRAZLEHBEZE 150 mL FRFERG. 8 HA 0 mL ECR+AEG. OEEHASR
B—K, RHULRBEBR,E35 CKBTPRERERZLZET(RNET). MA2mL ECkK
4. DEBHW, frp b3,

6.3 RUMER

6.2 BENHREBZBRMEBE S A 9, EHFWER 0.5 B/s, FMA 5 mL IEC LR,
FEULEBRR. REMA S mL EC i+ R L4 5) Yt WEMRGER, 7 35 CAEF, HRAK
G HRERBET, AECKERZE 2.0mL, 0. 45 pm W (S. DWFBT B Z/MEMHBET K
T EE- BT .

B ARSI SET R, TE RSN E TREYROFGHHETEL.

6.4 HE
6.4.1 SiAfEE-REEGE

B TR RBUR T ANMNES, A A A% TS ESE. A TS5 E Sk AT il
REAEN:
a) fai%i:.DB-5MS AEEMEH,30 mX0.25 mm(HEE) X0.25 pum(BEE) , iM%,

‘C/min ‘C/min
b) KR :50°C(0 min)M*ZSO T min)—s——/——>310 ‘C(5 min);

o HEHEORE.270°7C;
d) JRiEEDRE.280C;
e) PHRFFIREE 150 C;
D BFHEEE:230C;



GB/T 28189—2011

g HEFXEL

h) HBEEE.70eV;

D WEFR EEEFEUER;

D BEEER.1pL;

k) HEFR RS FSRE;

D B HASHEFE>99.999%), % & 1. 0 mL/min;
m) BEFEER .4 min, ‘

6.4.2 SHEEE-REEERERIH

REFB B YR RO SRR TR (4 O SRR ERBSEARE, 7
TAERBR AR b SR B3R5 2 0w B S R B W RS B . B R XA AT 38
.

E: EERSHAGE-REXAGT .6 HERFRNRENEA . CUEFNEEEFREFLS LK B;IGIﬁgﬁ

FROSHGE- REEEETAERS LK C.

IMRBEWSARME TR B0 F A E b, A8 R R & o R A 6 B, TR B R B &

BREIRFTRI] L BB F IR R e A THIE,

6.4.3 ZAER
BRI S, #1% ESR R B TR BT .

7 &RitE

HaPERFREBEXDOHE EREXFAMER 0. HEERBESaENE.

_aXAXVXE
X, =22 (1)

A

X, —REFEFRER WER, AU HNERE T (mg/ke);
WHRELEBER T SHFHR  WWKE, B R ERET (mg/L);
A —HBPEHER  EEH;

As—HRELEBRRPEHFRE  EmH;

V —HBERAZFER, LA AZF (mL);

F —®mBRF;

m —ERARBARNRER, BUNE (D).

Ci

8 WEMMIR.CEMBEE

8.1 AWERIER
AT EXGRGE P 16 FrEBIRF R EKBE R 0.1 mg/ke.
8.2 [z

AJ5 ¥k 16 #2305 12 10 B R R 3 6 2 BRI A = MR R S AT B i B SRR R KR,
JUE R HE R R Yy B4 Bl 2 2 WK% D.



GB/T 28189—2011

8.3 HE¥HE

R -, b 7 — AR I AH R4, A0 1R W03 36 » 9 78 461 9 18] P9 4 1R — B 00 % 2 4
ERS BT RRB R HRN R G R A EEARAKRF XA EENERLHMEG 20%, kF
XA B AR T M 20 % A M3 5% R,

9 HBEHE

HKEREZLNAETRAR:

a) FEMHR;

b) RAMRHE;

o BERER,UIHEAFRIBMENIETESINET;
d HEHH;

e) (EMIREAIRAENEY .
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Bt ® A
(MEHEH R
16 ST 4
KA 16FMERFREFL

Fs XA K RX LK CAS &5 GFR
1 = naphthalene 91-20-3 CioH,
2 T acenaphthylene 208-96-8 CizHs
3 iAo acenaphthene 83-32-9 CizHyo
4 3 fluorene 86-73-7 Cis Hypo
5 3E phenanthrene 85-01-8 CuuHy,
6 B anthracene 120-12-7 CuHyo
7 KHE fluoranthene 206-44-0 Cis Hyo
8 ® pyrene 129-00-0 Cis Hio
9 FE}H[a]H benzo[ aJanthracene 56-55-3 CisHy,
10 T chrysene 218-01-9 CisHy;
11 FI(bIFHE benzo[ b]fluoranthene 205-99-2 Cx Hi,
12 FH[kIFH benzo[ k]fluoranthene 207-08-9 Cyo Hy,
13 FIH[altt benzo[ a]pyrene 50-32-8 Cz Hiz
14 Bi3(1,2,3-cd]iE indeno[1,2,3-cd]pyrene 193-39-5 C,: Hy,
15 Z#H[a,h]H dibenzo[ a, h]anthracene 53-70-3 Cz Hi,
16 #3#f (g, h,ildk benzo[ g, h,i]perylene 191-24-2 Ca Hy
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Mt % B
(RRHER R
6HERFRRENE . EERFNEREFREEL

RB1 6HESHFTRABHE. EEEFRERETREE

HIERABET
F5 YR B ﬁi:@ amu EEH
E& EH

1 =% 4,780 128 102,127,129 100:7.5:12.6:10.9
2 e 6. 665 152 76,151,153 100:7.5:19.3:12.9
3 Ji:A 6. 877 153 76,152,154 100 ¢ 14+ 47.9: 95.4
4 % 7. 507 166 139,165,167 100:7.2:91.1:13.2
5 E |3 8.674 178 152,176,179 100:8.6:18.4:15.1
6 B 8.736 178 152,176,179 100:7.0:17.7:15.3
7 %K 10. 126 202 101,200,203 100:9.4:19.8:17.3
8 B 10. 413 202 101,200,203 100:10.8: 20 17.3
9 -3 IEN) - S 12,411 228 114,226,229 100:9.2:25.6:19.5
10 i 12,480 228 113,226,229 100:8.6:28.1:19.6
11 HH[bIKK 14. 883 252 126,250,253 100 :11:22.3:21.6
12 EH[K]IFHE 14. 953 252 125,250,253 100+ 11.9:21.7:21.8
13 F¥H[altE 15. 696 252 126,250,253 100:11.8:22.6: 21.7
14 B#(1,2,3-cd]BE 18. 700 276 138,274,277 100:17.0:20.0: 23.7
15 =% #[a,h]H& 18. 829 278 139,276,279 100:15.3: 26,6 24.1
16 #3f[g,h,i13E 19. 371 276 138,274,277 100: 18.5:20.8¢ 23.6
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B = C
(FRER R
16 MERFTRHSHEGE-REEESTEEA

] 3
700 000—_ 4 7 8
] 6
600 000 5
500 000—3
10
400 000—: . 9 "
] 11
300 000 13
200 000 15 16
] 14
100 000 h
T “ T T T T T T T T T
5. 00 10. 00 15. 00 20. 00
B} {8l /min
1—2%; —FH[a]H;
2—ER; 10—7H;
3—JE; N—FHF[b]RE;
4% 12— #FH [k H;
5—3E; 13— 3#[altE;
66— ; 14— H#[1,2,3-cd]EE;
T—RHE; 15— =33 [a,h]K;
88— 16— 3#[g,h,il3k.

HC1 6HERFENSHEE-REEEEFEER
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B R D
(FRERR)
6HERFTROFMERERLER
xD.1 BEHRHGHRMEBEM?R=6)
i 0.1 mg/kg 10 0. 2 mg/kg ¥ 1.0 mg/kg
F5 R Eif#&(z+s) | RSD | E4K(z+s) | RSD | Eig&(z+s) | RSD
% % % % % %
1 P 7746.5 8.4 90.0+3. 2 3.6 100.0+5. 8 5.7
2 TSR 72.144.0 5.5 88.047.8 8.9 99.043.6 3.7
3 A 75.846.4 | - 8.5 " 85.04:6.6 7.8 95.746.2 6.5
4 % 79.043.9 4.9 98.549.2 9.4 101.043.8 3.8
5 ¥* 77.745.3 6.8 97.548.6 8.8 102.0+46.6 6.6
6 B 78.8+5.4 6.9 93.447.4 8.0 98.749.6 9.8
7 %HE 78.943.6 4.6 90.346.1 6.7 104.0+4.3 4.2
8 B 71.246.3 8.8 72.546.8 9.4 97.0+4.8 5.0
9 #3#[a]K 76.845. 6 7.3 83.647.3 8.8 91.248.2 9.0
10 o 76.347.0 9.1 94.243.2 3.4 102.043. 4 3.4
11 #FI[bIHE 75.147.2 9.6 80.747.1 8.8 101.0+7.0 6.9
12 #H[k]RE 78.8+7.0 8.9 91.747.4 8.1 102.0+5. 8 5.6
13 #3#[a]tk 76.546.6 8.6 88.7+8.5 9.6 100.0+3.6 3.6
14 #i3:[1,2,3-cd]tE 76.8+4.9 6.4 95.743.6 3.7 103.046.5 6.3
15 —#I¥H[a,h]E 83.5+7.6 9.1 87.448.2 9.4 101.046.5 6.5
16 #3H (e, h,ildk 71.346.6 9.3 86.247.4 8.6 102.047.7 7.6

. RSD AR R ZE .

#D.2 ZFWHHENREMEWREMR=6)

s 0.1 mg/kg #1n 0. 2 mg/kg i 1.0 mg/kg
5 R EgR(z+s) | RSD - | ElgE(z+s) | RSD | @& (z+s) | RSD
% % % % % %
1 2% 7016. 3 9.0 88.5+5.2 5.9 1014+2.7 2.7
2 &R 75.8+6.2 8.2 96.3+8.2 8.5 98.243.9 3.9
3 & 70.34+6.9 9.8 84.345.8 6.9 9044.6 5.1
4 % 7747.2 9.3 97.34+8.3 8.6 78.547.3 9.4
5 E[3 77.5+7.4 9.5 101.849.9 9.8 99.8+3.9 3.9
6 )3 81.2+7.6 9.4 93.7+7.7 8.2 98.549.7 9.9
7 HE 76.2+6.1 8.0 91.3+7.3 8.0 92.747.7 8.4
-8 =4 70.67+5.5 7.8 76.7+6.0 7.9 88.8+8.8 9.9
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%in 0.1 mg/kg

0 0.2 mg/kg

Bin 1.0 mg/kg

j22=3 Y & & K B (z+s) | RSD | EWgZE(z+s) | RSD | EukE(z+s) | RSD
% % % % % %
9 ¥#[E 75+7.4 9.9 80.245.4 6.7 86.31+5.7 6.6
10 i 75.8+6. 3 8.3 94.843.5 3.7 1014+4.0 3.9
11 FH[bIKE 68+6. 4 9.4 79.245.5 6.9 10015. 7 5.7
12 FEH[k]FKR 81.745.0 6.2 94.247.2 7.7 10342.4 2.4
13 FH(alts 78.5+6.5 8.2 88.247.5 8.5 99+3.6 3.7
14 Bi3#01,2,3-cd]eE 8146. 2 7.6 96.143.6 3.8 102+6. 4 6.2
15 —%3#[a,h]H 86.8+5.5 6.3 77.8+7.0 9.0 10045, 2 5.2
16 ##[e,h,ildk 67.9+6.2 9.2 82.4+5.8 7.0 92.748.0 8.7
RD.3 FRLWHGEHHEMEKEMN=6)

#im 0.1 mg/kg #im 0. 2 mg/kg #im 1. 0 mg/kg
5 R EME(z+s) | RSD | Ef%E(z+s) | RSD | Eik#(z+s) | RSD
% % % % % %
1 % 71.7+6.9 9.6 8347.3 8.8 96.845.5 5.70
2 R 76.2+6.8 8.9 95.249.1 9.5 10043. 03 3.0
3 7 67.744.8 7.2 86.5+6.2 7.2 92.7+7.7 8.3
4 % 74.8+5.9 7.9 88.5+7.9 8.9 96.749.7 10.0
5 3 76.5+6. 2 8.0 98.5+49.2 9.4 98.544.2 4.3
6 B 80.2+6.0 7.5 9747.0 7.2 102.71+4.7 4.6
7 %E 78.5+5.7 7.2 95.3+7.9 8.3 99.8+8.0 8.0
8 B® 72.843.6 4.9 89.2+7.7 8.7 93.549.2 9.9
9 #¥F[a]K 73.84+7.2 9.7 77.8+6.3 8.1 92.74+8.8 9.5
10 = 78+7.2 9.2 94.743.1 3.2 101.543.7 3.7
11 #FIH[b]RE 75.7+5.9 7.8 8247.6 9.3 103.844.2 4.0
12 FEIH[k]FEH 80.245.5 6.8 98.2+8.8 9.0 1014-4.6 4.6
13 #F¥t[altE 74.916. 4 8.6 85.5+8.4 9.8 100.5+3.3 3.3
14 Bi##[1,2,3-cd]iE 80.5+7.1 8.8 99.244.1 4.1 10246.5 6.4
15 —%¥#[a,h]H& 87.345.7 7.7 86.718.4 9.7 99.5+7.6 7.6
16 #F3#Le,h,ildk 67.846.7 9.9 84.745.7 6.7 94.749.7 10.3
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