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Determination of PCBs in Water by Auto Solid Phase Extraction-
Gas Chromatography-Triple Quadrupole Mass Spectrometry

ZHANG Fu-hai, HU Ya-qin, TIAN Bing-zheng, ZHAO Bin, ZHANG Min "
(Anhui Environmental Monitoring Center, Hefei, Anhui 230071, China)

Abstract; A method of auto solid-phase extraction-gas chromatography/triple quadrupole mass spectrometry

was developed for determining seven indicative polychlorinated biphenyls( PCBs) in water. By optimizing the de-

termination conditions,the method had good linearity in the range of 0. 100 wg/L ~ 100 wg/L. The method de-

tection limit, the recoveries and the relative standard deviation ranged from 0. 07 ng/L to 0.1 ng/L, 72.1% to

102% and 5. 8% to 12. 9% , respectively. The method was applied to practical water samples. The results

showed that the detection rate of PCBs in the effluent of a municipal wastewater treatment plant was high. The

surface water around the storage site of waste capacitors was vulnerable to PCBs pollution.
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Bruker 450GC —320MS #1540 {63 — = & UK
FEES I B34, DB —5MS(15 m x250 pm x 0.1 um)
Y04 (4 3 M, 35 [E Bruker 2 H); AQUA Trace
ASPET799 R4 [ ) [E A 25 B, & B R ( B ) 7
A BR S B ; Waters Sep — Pak C, # Fll Waters Oasis
HLB [&AH#E BN, 92 [H Waters 24 H] .

10.0 mg/L [ 7 # PCBs #R#EV W, 27 PCB -
28 PCB - 52 PCB - 101 ,PCB - 118 ,PCB - 153,
PCB - 138 fl PCB - 180, 10.0 mg/L [ & 1t
"C,, - PCB — 138 fRfE ¥ Wi, & 18 Accustandard /A 7] 5
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Fig HECC Hb 2 K R TS K W I B R B ) (HI/T
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B M TAE
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[ FH A B« [ A A BRCRE B AT 58 43 50 L 5 mL E
Cbt - —EHH IR AWM (KRN 1:1) (10 mL
FHBEAT 10 mL 47K 36 f . B KA LA 15.0 mL/min
{10 U ek 2 R AF 2 IORE B ARV A, AR SR U gk R
1310 min ff/ME T8, 10 mL IEC % - 54
R e TR A Y VO O /N oS O O VA ok A R T
FHIEC ke A% 2 mL Rk,

WL R Ve Ak O Fr 1 Ak 4 OB 3 B 28 HLSE B 0
e M 1 mL ¥ B, #83% 2 min,3 000 r/min
B0 10 min, B3 W ACER 0 52 o
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B S PF BERER R 1.0 pL, gEARE O 3R
270 C , A3 3t FE I ik b S FE s A AR
M 1.2 mL/min; #1848 50 CIT45,15 °C/min J}
%150 °C,10 °C/min F} % 260 °C {745 2 min,

i % R B TR EL 70 eV, 8 7 U5 i
260 C ;&4 2 i BE 280 C , B4 L BE 40 °C 5 filf i
AR, LA 0.266 Pa, £ M 5 5
(MRM) , H 4536 B 10 u, FHEEFE] 0. 25 s,

2011 AR ZE UM S R

PLIn#RJ5 7 # PCBs 2 50 ng/T. 1) §1i5) K ik
K KR, 43 3758 Waters Sep-Pak C#:(0.2 g.0.5 g,
1.0 g) #ll Waters Oasis HLB #£(0.2 ¢.0.5 ¢.1.0 g)
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T AR AR I TE AR, He BRBE AR U BT R AN
R A R OB Y 5% BTl o AT SR, SR i S
B 23 A1 rP AR 53 B2 2%, DA A8 O I 7 R R 8 )
S5 T L PR 0.5 g HLB AR A< HOH:
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AR K o Wi 10 mL 1FE 2 %8 - A b
RAW R 12 1) Belt /M .
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M, AT SR E | [R] B4 B 7 Bl PCBs
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ST 180 °C YR EEAIR T PCBs (1 W s B AN 23
g, PCBs 4 v i 1 A I B2 Y5 [ 2 180 C ~
250 °C, Hion] ¥ B 7 THIR A 00 46 R E R 50 C L
LI 15 °C/min F+ & 150 C J5,7 Ff PCBs ¥ i 42 i

W, R B 0 TR %, L 10 °C/min T &
260 C, MRHE W 3% EE O, 5 B 2% %] DB -5
0T A 11 B VRS M2 350 °C L 25 PCBs [ R
ORE A FH 75 Ay 4% o e 4 3B 3 o R a0 A R S
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Table 1  Verification results of method efficiency

wan ;%%“3’—(?"— fill 8 [ 7 Wi 28 AN Aty B ﬁ&f@."l".[‘ﬁp/(rlg“' L:‘)

BT B L Q/eV m/pg Ay kR T B
PCB -28 258 (186.150) 4530  y=1.46 x10°%x-9.07 x10*  0.999 99 0. 004 0. 07 1.6
PCB -52 292(220.257) 30.20 y=1.12x10°¢ -3.10 x10*  0.999 8 0. 006 0.08 1.6
PCB - 101 326(254 .291) 2515 y=1.03 x10°x -2.25 x10*  0.999 8 0. 008 0. 09 1.6
PCB -118  326(184 .254) 50.30 y=1.11 x10°¢ -1.22 x10*  0.999 7 0.008 0.1 1.6
PCB -153  360(290.325) 30.15 y=1.02 x10° -5.21 x10*  0.999 7 0.01 0.1 1.9
PCB -138  360(290.325) 30.15 y=8.95x10°x -5.14 x10*  0.999 7 0.01 0.1 1.6
PCB - 180  394(254 324) 50.30 y=7.47 x10°x —=4.32 x10*  0.999 90 0.015 0.1 1.6

2.3 kA ALRiE

Fi 4] 0.100 pg/L.1.00 pg/L.5.00 pg/L.
10.0 pg/L.50.0 wg/L.100 pg/L ) 7 Fi PCBs HY
REWUERS] AE 1.4 £ FI5E , L PCBs & &
TRy A (y) X H bR ot g W B (x) 2tk Inl 19,
ZER LR 1, LR 7 Fh PCBs (IR & f5 fE 3 W
(10.0 mg/L) % ug UL 1,

G387 A 0.5 ng/L AR BT & 4k B2 RE A, 1T
HARMERE S, AT MDL =S x1,, o0 H 8
JrER B, R 0 7 W, BUE Y 3. 143, 45

W, Mk 1Al kAR 0.07 ng/L ~
0.1 ng/L it Hhrfedr e Ok BT 2 B AR i Il
E - AM A - Bk k) (H) 715—2014) Hh g nf
AU BRI T ¥R R Y R AS 7 51 16 ~ 23 4%, U W]
A7 A i R
2.4 AREE A A
LT T A~ 0.5 wg/L iy PCBs bRUfEFE &, 45
W 7 # PCBs 1 RSD 4 0.6% ~2.3% , 131X
WEZERAE AT R B EI M W
JERJ5 A BT i B2 1 ong/L PCBs 19 8598 K 2%
5 —
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1—PCB-28; 2—PCB-52; 3—PCB-101; 4—PCB-118;
5—PCB-153; 6—PCB-138; 7—PCB-180,

B 1 PCBs BAEKBIEE
Fig. 1  Chromatographic peaks of PCBs mixed solution

BTGB, A5 R W T b PCBs I 22 45 5 1Y)
RSD H 5.8% ~12.9% , ki Bl K 72. 1% ~
102% ., FHEY" C,, - PCB - 138 Fi 7 f PCBs

#4737 0.5 ng/L.5.0 ng/L F1 20 ng/L 3 /5 € i
KV 1 B A N bR 3 96 25 52 T W R B, 45 R SR T
¥ C,, - PCB - 138 H1 7 Fl PCBs 7K B il b [ i
LYK 75.1% ~85.9% il 65.2% ~103% , i1
R T A I A RIS
2.5  SEERAKAHEM T

FH b3 5 3 %6 2R B2 i 2 B AL AR b X 3 Ik
TG K AR BE )/ K (B K ) 3 AN TH L 25 4% B 7
ORI MK (MK ) f2 3 A R K i# 4T PCBs
MsE 500038 2, i3 2 v 3T 42K i PCBs 1)
o tH AR 57, PCBs A AS Hh B it v BEAE — ~ 1.4 ng/L
ZI8], % TH W 25 % B A7 S50 109 3ROK A 5 2 B
PCBs #7544, PCB — 28 £ {4 % =515 240 ng/L, b
oK H AR ) PCBs,

F2 KERKEERH 7 # PCBs A ER ng/L
Table 2 Results of 7 PCBs in practical water samples ng/L
K K R K
&

1# 2# 3# 44 S5# 6# T# 8# o#
PCB -28 0.39 — 0.24 240 0.23 0.15 — — —
PCB -52 0.62 — 0.25 95 0. 62 0.11 — — —
PCB - 101 0.31 0.24 0.33 15 0.12 — — — —
PCB - 118 0.5 0.5 0.3 16 — — — — —
PCB - 153 0.6 0.5 0.9 20 — — — — —
PCB - 138 0.8 0.6 1.3 40 0.3 — — — —
PCB - 180 1.0 0.7 1.4 15 — — — — —
3 HiE K 2 AL T] . IR, 2011,30(5) 1611 - 616.

K4 A 3h [ AE A B - R R g Ak - GC -
MS/MS 43Hr/K i 7 Fp 48 75 ¥ PCBs, fij &b 2 A H ik
T 198 2k (361 4 A5 BUJS (0 i, 8 B 2 oA AU [T A 2K B
FEAE A S, FLAT LV R > RE I R R A
{7 6 5 AR 43 BT SR FH A B 0 3 22 i o M ) A8 = 4
Br, 358 7 E PR HT B MERR R IR B AR T S B
S3AT S A, TR S5 PR R K b TR K R K
i 7 fl PCBs 93 5 .
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