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Simultaneous Determination of 23 Trace Chlorinated Organic Pollutants in Surface Water with LLE-GC-MS Method
GONG Wen—ing ZHANG Hou-ei WANG Shisu HAN Xiao-meng KONG Weizhu ZHANG Yong-hao CUI Wen® ( Institute of
Forensic Medicine and Laboratory Medicine Jining Medical University Jining 272067 China) Huaxue Shiji 2021 43(12) 1711~

1716

Abstract: A method for detecting 16 organochlorine pesticides ( OCPs) and 7 polychlorinated biphenyl ( PCBs) residues in sur—
face water in urban rivers simultaneously using the liquiddiquid extraction ( LLE) method combined with gas chromatography—
mass spectrometry-SIM scanning ( GC-MS-SIM) was established. For 200 mL of detecting samples the detection limits of the
method ( S/N=3) were 0. 5~12.5 ng/L and the average recoveries ranged from 77. 8% to 110. 1%.The accuracy and precision
of the method were in the range of 89. 4% ~103.5% (n=6) and 0.7% ~9.9% (n=18) respectively which met the methodolog—
ical requirements among the range of the linear relationship.The method was then used to detect the surface water samples of three
rivers in Jining City Shandong Province.The results showed that aldrin a-chlordane y-chlordane o p”-DDT and PCB 52 were
generally detected in the surface water samples of 17 stations and the pollution degree of some stations exceeded the standard lim—
it of GB 3838—2002.The pollution degrees of dichlorodiphenyltrichloroethane( DDTs) and PCBs exceed the corresponding envi—
ronmental thresholds and are urgently paid social attention and treated.lt can be concluded that the method developed has high
sensitivity and accuracy as well as simple operation and low cost that could meet the needs of quality monitoring in surface water.
Key words: liquiddiquid extraction; gas chromatographic mass spectrometry; organochlorine pesticides; polychlorinated biphenyls;
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N 2018 11 12
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o (C)3 o
1L 0.1 m
56 .
OCPs  PCBs 4 C o
(GCECD) 7 . - (GC- HJ
IS - (GCMS/MS) ° 699—2014 ° . 0.45 um
GC-ECD OCPs  PCBs 200 mL 500 mL
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0, GCMS/MS 10 g o 20 mL
N 30 s 10 ~
o GC-MS 15 min( ) 15 min
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o o 1 mL
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CNW ) ; Elix Essential 3.5.10. 15 : 1.0 mL/min; :
( Merck Millipore ) ; BIO-DL 250 C o1 Lo
( Genex ) ; MTN-2800 ( 80 °C 20 °C /min 120 C
) 0.45 umx47 mm 5 °C /min 180 C 2 min 1 °C /min
( Whatman ) o 200 C 2 min 10 °C /min
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SIM 1. (y)
(x) (W=1/x)
. LOD.LOQ 2.
1 SIM 23
Tab.1 Segment parameters of SIM scanning +>0.9
SIM / OCPs  PCBs 2
min min m/z
- 17  OCPs
1 9.535 181 109 13
2 A-666 10. 986 181 111 LOD  15~62 ng/L.
s 16 3 a-666 14. 246 181 219 109 - 28  PCBs
4 14. 501 284 142
s 5666 15, 52 181 111 LOD 1.0~2.0 ng/L. 16  OCPs
25 TCMX 12. 644 207 244 136 LOD 0.5~12.5ng/LL.7 PCBs LOD 0.5~
6 PCB28  18.220 256 258 260 1.0 ng/L o
7 PCB52  20.213 292 290 294
16~25 8 20.873 66 79 91 220
9 B 23.745 81 353 217 183 OCPs  PCBs o
10 A 24.100 81 183 217 353 2 23
11 v- 25.658 375 237 Tab.2 Linearity and method detection limits of
12 PCB10l  26.683 326 328 324 23 tarect d
25~30 13 o 26. 940 375 237 arget compounds
14 28. 884 79 81 /
15 ppDDE  29.458 246 318 176 (ngeL)
16 o pDDT  30.206 235 165 199 1 50~1000 y=516 581x+27 316
2035 17 30. 863 81 67 B
k 18 PCB 1S 32711 126 328 324 2 A-666 50~1 000 y=697 716. 3x+33 005
19 ppDDD  33.839 235 165 3 a-666 50~1000 y=845 183x+30 181
20 PCB 138 35. 188 360 362 364 4 10~500 y=1 999 102. 53x+99 420. 16
2l p pDDT 37695 235 165 5 B-666 50~1000 y=1 158 257.97x+34 177.51
35~50 22 PCB153  38.351 360 362 364
23 PCB 180 42. 664 394 396 398 6 PCB 28 10~500 y=3 285 040. 9x+120 292. 4
24 PCB209  47.227 498 214 7 PCB 52 10~500 y=1737 603.8x+75 681.0
2.2 8 50~1000 y=1881514.24x+107 368. 42
" (2009) 9 B 50~1000 y=1061497.02x+39 332. 12
N 10 A 50~1000 y=1485995.31x+51 317.82
N N . . 1 y- 50~1 000 y=955 564x+44 780
o 12 PCB 101 10~500 y=2 396 336.9x+117 208. 8
2.2.1 13 - 50~1000 y=974 175x+33 560
6 14 10~500 y=2 665 449. 46x+117 670. 69
15 p p”-DDE 10~500 y=2 617 709x+63 713
23 ° 16 o p"DDT 10~500 =2 909 899. 14x+83 923. 65
17 50~1000 y=607 747x—13 253
° 18 PCB 118 10~500 y=2 258 971. 9x+62 545.3
2.2.2
19  p pDDD 10~500 y=314 684x+82 258
20 PCB 138 10~500 y=1 688 924. 9x+46 279.7
1.2 1.3
21 ppDDT  50~1000 y=83 197x+51 888
22 PCB 153 10~500 y=2 885 538. 1x+70 616. 6
S/N=3 ( LOD) ) v
o ~ r=
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3 23 N
/ Tab.3 Recovery accuracy and precision for
(ngeL™! (ngeL™) 23 target compounds
1 0.949 7 10 25
/ /%
2 A-666 0.958 1 10 25 1% % (n=6) (n=18)
3 a-666 0.967 1 5 20 79 6 29, 4 47 5.9
4 0.964 4 1 5 A-666 82.0 92.2 4.4 5.3
5 B-666 0.969 5 10 30 a-666 84.7 89. 4 4.7 4.4
6 PCB 28 0.959 7 0.5 2 77.8 96.3 3.6 3.3
7 PCB 52 0.948 7 1 3.5 B-666 93.2 89.7 9.9 3.2
8 0.948 7 5 10 PCB 28 85.1 98.6 3.3 3.4
9 0.969 5 10 25 PCB 52 91. 1 103.5 4.9 3.4
10 A 0.974 7 10 ’s 98.4 100. 4 1.8 4.8
4. 4 100. 1 2.2 .
11 y- 0.958 7 10 30 o 00 59
98. 8 99.5 2.0 3.0
12 PCB 101 0. 965 2 1 3.5
y- 9.5 100. 6 2.4 6.9
13 a- 0.974 8 5 15
PCB 101 87.6 99.7 4.0 2.9
14 0. 960 2.5 10
9609 a- 95.8 100. 8 1.7 5.0
15  p p’DDE 0.973 3 0.5 2 945 10L. 0 1.9 3.0
16 o p’DDT 0.974 7 2.5 10 » p"DDE 96.9 99.9 0.7 16
17 0.988 7 12.5 40 o pDDT 97.8 99.6 3.2 3.1
18 PCB 118 0.977 3 0.5 2 89.6 99.0 3.9 9.3
19  p pDDD 0.963 1 0.5 2.5 PCB 118 93.2 100. 5 2.6 3.3
20 PCB 138 0.981 1 0.5 2 p p-DDD 97.2 99.6 1.7 4.8
2 » pDDT 0.951 5 5 20 PCB 138 110. 1 101.2 3.3 4.1
2 PCB 153 0.956 6 1 4 p pDDT 99.2 100. 0 3.3 8.1
23 PCB 180 0.980 3 1 3.5 PCB 153 89.5 958 3.7 35
PCB 180 91.1 93.4 4.9 3.7
2.2.3
2.3
. 3
3 (
(50200500 ng/L)
) 17
AY 6
’ 3.
17 ~ 'y_
3, 23 77. 8% ~
110. 1% 50%;
89. 4% ~103. 5% 85% ~115%
Al~A6 B1~B6
' C1~C5
0.7%~9.9% 2.9%~9.3% 3 17 OCPs
+15% PCBs

OCPs

PCBs

Fig.3 Levels of OCPs and PCBs in surface water of

17 sampling sites
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DDTs ND ~ 245 ng/L. OCPs
PCBs B6 (
) Gl ( )
A4 ( )
23 o
GB 3838—2002 (
) DDTs  PCBs
200 ng/L 50 ng/L.
DDTs  PCBs GB
3838—2002 o
a 24 OCPs 6
PCBs 34.8~623.2 ng/L.
6.0~40.7 ng/L DDTs 4.5~
363.7 ng/Lo » 20
OCPs 104. 88~191. 02 ng/L.
DDTs OCPs
N PCBs
PCBs PCBs
PCBs e
o 3
OCPs
PCBs DDTs  PCBs
3
-GC-MS
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o 23
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