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B OEEINRRER—AMECERELMNTHEATTIH I LS QKK (Aroclor) & B8y 7 %, XA Rk %
BETRAREHE Adh et HEl AEKEEEERTE, &M Awclor 1 0165 Aroclor 1 2604 i 4 17 )
MATTREE EAE TEREREREG L TR, FRERKA A7 E£20 ~ 1000 ug/L3E BH AL KX R
RAF(r2=0.999 0),7# T\ % 55 K 89 4 X 47 & 2 (RSD) % :3. 00% ~ 8. 87%, 4 i [R (LOD) % 0. 008 ug/L,
ABEW R ERE SRMEREDH H84. 3% ~ 105% 87. 2% ~ 112% % ik H # JF Fo ks % B 3 % B A7
FHER EATHAREARFTTIAIL S AHKNERNE,

SR M E K S A K Aroclor; R ER A M G5 T

RESES:0657.7 Mk IRER B

Z FAWA (PCBs) 2 AL 1 A 1, i 4 584X
8 5 A BN R 6 AT 209 sk PCB A ARG
AT AR A8 G R M L I LIRS IR e 2
PRAFAR T 0l DA R VE 22 B Tk i (AR AR
BRI BB . Tolk bl 2 SRR IR S5 9
Z L Aroclor (V.24 75) 1 by 22 S K 8 1) 7 il 24 R
ZRWKE T —RBURY I, 55 RPN ITH S,
T TR A R R B N T R O S R A 22 R
B R R, Al A AT A i A
HIrh iy PCB 15t 100 e, Hhof 1/4 2 1/3
AN I e

Fe = 3 R K FABE T fE AR E (GB 3838-2002) #¢
GEIUH R E T 2 SRR b e BR E, SR
E Aroclor RAM B &, 5 Aroclor 1 016 Aroclor
1221 Aroclorl 232Aroclor Aroclorl 242 Aroclorl 248,
Aroclor 1 254 Aroclor 1 260 7 Fl . Z 4k i v 4 5 o
PR 3%, ECD A6 & I g 22 SRS, 75 TiC 4 WL
B BURE RURG I 45 1) AR 8,354 ECD Aol % €273
Pl o A TR0 AP BRI, ™ BT 1
M, TR OURE & P R A 2%, B B IR ME R ot
TEAL A HT | BE U BB P i A= T BB T H A
AT A I b 2 0K b 2 SRR R bR 2 (K R

Y #5 B 81 .2021-04-14

Z R E AR — BT ) (H 715-
2014) , AR E RIS T RS 18 B 22 S IBHE LA
A E , ANBEM T Aroclor AR E . ASCR A
A 1% B30 0 B e it A 3 e B 1A T X
Aroclor R 5 AT 43 I , R FH €833 ] 5 0T 3% 1] XL
HENE, WA R T RO ERR B

1 SEEH

1.1 R 5EF

SURH 8 1% — 5 BK AL Agilent 9000-5977B,
3% H: . HP-5MS (30 m x 250 um x 0. 25 um) .

Aroclor 1 016 Aroclor 1 221 Aroclor 1 232Aroclor,
Aroclor 1242 Aroclor 1 248 Aroclor 1 254 Aroclor 1 260
PRuEY) T, A 0,551,200 mg/L; 9 2 HLRE [ AH
/NFE(T g/6 mL), 4R IEC ke & b, A5
af BRVC; B TCKBRIREN , Ph st [E 2Y

1.2 REHE
1.2.1 USBITEEH

HERE TR . 280°C; #EFER 1 b, Ari ;3K
AR (AR T TE 1 ml/min; Intuvo 7 B BB EEHE

EB B 2R (1993 ~ ), Dy FE ARG, DA g b 57 52 56 0 38 5 PR BT A0, E-mail : 18189536204, 1414214350@qq. com



5% 4 W

R PRAE AU B3 B R T K T Ry 7 R N 2 SR 81

®1 FEERF

Table 1 Temperature increment phase

4 (°C/min) fE(C) PR FF S A] (min )
WA 100 2
! 16 180 0
B 2 10 290 5

o THERARF . W3R 1, R SIM, @m0 F1% i
FIAEIR .6 min ; 2§ FIF B . 230°C, PO ZFF LB
150°C ;MS ¥ 2 14I BE .290°C,, £ @A FRIE B 1
W2,

x2 ZABREFIBT
Table 2 Characteristic ions of polychlorinated biphenyl

Hirtb & SERES T (m/z) i LB T (m/2)
— AR 188 152,190
TR 222 152,224
=R 256 186.258
IIENEEH 292 220,290
TR 326 254 328
PRI 360 290,362
LR 394 324396
IR 430 358 .428
JUSIR A 464 392 .462

TR (SS) 498 428 500

1.2.2 #HERE

FEM I YCHETE 1. 0 L AF GRS FE SO CRIU K
Qg ) KR FERE A, AN B R AE 4°C Tk
JEIRAE,T d INFE LRI, 30 d N 58 L3 T o
1.2.3 #HHIER

WERG AL 1. 0 L #EAS, T 2. 0 L 43l <+,
A ER BRI pHHZE 5 ~ 9, A 30 ¢ 51k
B, M 30 mL ZS P e, k%% 5 min #1532 0K
LAY, FEEFER K, GIFEBOR , 22 R 20
IKBRER AR AR, R F AT e 4 W 238 T, A 10
mL IE CBE, &AL, QSRR A T, O
b, T HEEAEE 1.0 mL, EHLIE,
1.2.4 #H@mEk

v 4 5 BORE R 5% A 100 mL 20 s -, A
10 mL B, PR 1 min, &5 O BLER 2 & 5
RZAHE, L FRRE, EERRZTLE, A
HLAEH A 30 mL B 4K 2 ¢ EALH, PR 5 min
FE Y2 A VLA, A LA 2 TC /K B IR 44 15 /K I
CBEZ R PAT W AR Ve 4i 45 2 1. 0 mL, L ALY
rE o

2 R 5vHe

2.1 HRAEMZKLH

$5 Aroclor 1 016 5 Aroclor 1 260 & 4 B il 1%,
10. 0 mg/L ¥R A AR E IR . 1 AR G AR eV R, e
il /% 0. 02 mg/L.0. 05 mg/L.0. 10 mg/L.0. 20 mg/
L.0. 50 mg/L.1. 00 mg/L MArifE R 5, RABEE T
BT RO R AR il 2 e 4% 19 D E =g, &
LR PE AT A R B > 0. 999, W3 3 T 45 22
WL M B4, BR Aroclor 1 016 5 Aroclor 1 260 #p
HiAy 5 Aroclor I 500 ug/L 145 1 1% MR 55
KIE .
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Table 3 Parameters of characteristic quantitative peak

5 1 ] 3
B 4 f,i: ﬁii‘;i:)” ety ;’gi
Aroclor1016 1 7.778 'y =0.511050%x—1. 022 782 0. 999 3
2 8.374 y=0.145633*x + 0. 313 364 0.999 5
3 8. 609 y=2.211 528%x-2.036 074 0.999 6
4 9. 131 y=1.138 556%x—4. 343 372 0.999 9
5 9.212 y=15.685275%x—-14. 44583 0.999 9
6 9.728 y=4.389 477%x-5. 608 208 0. 999 9
7 9.959 y=2.661498*x-10. 141 29 0.999 6
8 10. 383 y =3.348 936*x-17. 501 51 0.999 5
9 10. 641 y =1.912 526*%x-3. 162 113 0. 999 7
10 10. 872 y = 1. 384 287*x-2. 902274 0. 999 9

Aroclor1260 11 11.549 y=1.289 467*x-0. 934 816 0.999 7
12 11.930 y =0. 684 765*x + 4. 288 523 0. 999 4
13 12.161 y =2.807 403*x-2. 721 462 0. 999 8
14 12.387 y =3.300 007*x + 2. 449 070 0. 999 6
15 12. 672 y = 3. 130 409*x + 3. 494 580 0. 999 8
16 12.833 y=1.687 491*x-0. 318 809 0. 999 8
17 13.086 y=1.296 382*x-0. 509 144 0. 999 6
18  13.381 y =3.058447*x + 1. 427 472 0. 999 8
19 13.757 y=1.206272%x + 1. 213 098 0. 999 8

2.2 Aroclor E EEHH

SC5G R B Aroclor 1 016 5 Aroclor 1 260 P
PRAEMIEARE S . HA S HAL 5 Aroclor B4
W PRI TE U R A 500 ue/L 19 Aroclor 1 016 +
Aroclor 1 221, Aroclor 1 232 Aroclor 1 242 Aroclor
1 248 Aroclor 1 254  Aroclor 1 260 FRiEVE, 477
PERE, SRR TR T B R AR, 132 7 Fh
Aroclor FUARIERS &, WLIE 1,
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Fig. 1 Standard chromatogram of polychlorinated biphenyl (Aroclor)
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2.2.1 TS

R A8 O B I ) 5 4 WA AR RH X 9 B8, R P S Bk
At (35 5 Aroclor FRiETE & B E FE S AR G P2 A
B ZFIWRIRTG YW UL By5 Qe By R A T
B2, O (035 e R R, ATk ] A A fl i gk A %
P R AR A PR — 2P
2.2.2 EBESW

TE5E—Fh Aroclor PRUEIESE 3 ~ 5 A0 B 4F | S
B RE e A R i U E I LR 3, MRk E
i, DL E P S S5 R AR AR R R
A BE & A W AP e PR A R Aroclor, RT LISk £
JCER A B 43 BT Arvoclor T A bk HEAE & €835 (& 5 52

il

p=

FRAE S (O35 B B E Aroclor 1975 YeS HIT

2.3 HEKWHR

TE S50 % 25 A & A Aroclor 1 016 5
Aroclor 1 260 (TR ARHE, (HFE SRS 0. 01 ug/L,
FATIRE T A, SRR N 22, DA 3. 143 £ Ry
AR i 26 TH S804 3 BR, A5 3 B A 0. 008 wg/L, T 7
TR 0. 032 ug/L(F 4),

2.4 EEERE K EHIRE
PL KoK R SEBRKAE  2E4T 5 UCHAT bR 52 56
JITA Aroclor 1 016 5 Aroclor 1 260 BYIR & FrE , N

R4 SEBREFERHR
Table 4  Detection limits of polychlorinated biphenyl

W 1 (ug/T) AR X 2 Rz i B I E TR
1 2 3 4 5 7 (SD) (ug/L) (ug/L)
0. 008 0. 013 0. 015 0. 009 0. 009 0. 010 0. 011 0. 0025 0. 008 0. 032
x5 BEERERDKKE
Table 5 Precision and recovery test of the analysis method (n =5)
TR T i 45 plkz3ETle AR i
(ug/L) (ug/L) LR (ug/1) B (%) RSD% 45 R (ug/1L) 114 (%)
0. 020 ND 0. 019 4. 54 0. 192 96. 0
0. 200 ND 0. 193 3. 00 0. 187 93.5
0. 500 ND 0. 463 8. 87 0. 193 96. 5

B B 430 A 0. 020 ug/1.,0. 200 ug/1..0. 500 ug/
Lo BRGSO AR, - SR
WBEH 0. 200 ug/Lo B b AR At 2 S IK (Aroclor)
s el i ORIl R 3R 5

3 458

AR SRR b 3R 7K 22 IR T Y A U 1 1) R
FES T 22 IR IR PR 0 Al b, ST RO AR
B —S0 R 33 S 3 25 00 5 b 37K R A Tl 22 SR
BT 5 2%, B v 1 Tl 22 S ORI S 1 A 3 S
B FRW] T W i 0 oy B B A S5 RS B B AT
s R 5 A I i e v W R KB 2 IR
A E AR 3% — 5 k) (H) 715-2014) hE
K At BR /N T K IR BT i AR i (GB 3838-

2002) H 4 e T H 2 A BORBRIE 0. 02 ug/L, A7k
T8 FH I 5 b e K Hh 2 SRS

Z % X #f
(1] AR 2 GBI R BRI R 7 S B9 (D], o

VLK ,2014

(2] 5 1A 2 200 Bt g R T 5 ML A 8800 T . K 2
WEBHE R (51 H 1 2017-12-01]

[3] T AL TEH[M]. Jbat A2 Tolk A4, 2010186

[4] A EAB I RE A TS 38 1 S — %
MEZ W =W M. dbat . o E SRR ik, 198701

[5] kg% SEHr, B0, SO 5% L DI K AR i 2 SR Aroclor
RO, bt g e i 5 T 2013

[6] ok 6 g, A 38— 3% 1 I 7 3R K A b 22 SR
(] A R B 45 48 BT 3 27 B 27 41 ,2014,000 (004 ) : 59-62

(7] L3, ZE4%, JRmRate S5 UURE UK I 2 M €033 2 0 2 AK R v
Z AW Aroclor R [J 1.5 Wi Rk 42,2013(04) :556-560
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DETERMINATION OF SEVEN INDUSTRIAL POLYCHLORINATED
BIPHENYLS IN SURFACE WATER BY GAS CHROMA-
TOGRAPHY MASS SPECTROMETRY

LI Yu-ze, MA Liang, WANG Yu-gong
(The Third Institute of Geology and Mineral Exploration,Gansu Provincial Bureaw of Geology and Mineral
Exploration and Development, Lanzhou 730050, China)

Abstract: A method was established for the determination of total amount of 7 industrial polychlorinated
biphenyls  (Aroclor) in surface water by gas chromatography —mass spectrometry coupled with liquid -liquid
extraction. The selected ion mode of mass spectrometry was used to collect data, and the characteristic
quantitative peak was selected for quantitative analysis by comparing the chromatogram qualitatively. The mixed
standard solution of aroclorl016 and aroclor 1 260 was used to test the precision, accuracy, detection limit and
calibration curve. The results showed that this method provided a wide linearity in the range of 20 ~ 1 000 wg/L
with correlation coefficient of 0. 999 0, The relative standard deviations (RSDs) were 3. 0% ~ 8. 87% for seven
industrial polychlorinated biphenyls . the detection limits were 0.008ug/L,and the sample recovery rate and the
recovery rate of substitutes can reach 84. 3% ~ 105%, 87. 2% ~ 112%, respectively. It was found that the
accuracy and precision canmeet the requirements for analysis method, which realize the accurate detection of
seven industrial polychlorinated biphenyls in surface water.

Key words: surface water; polychlorinated biphenyl; liquid extraction; gas chromatography mass
spectrometry





