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Fig.1 Comparison of analytical results of different eluents
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Table 1  Detection limits, parameters, and recovery tests of the method
s o jﬁ&”s%/l 1.0 ng/L 5.0 ng/L 20 ng/L
(ng = L70) [/ % RSD/% Bl % RSD/% IR % RSD/%
o — HCH 216.9145, 218.9116 0.20 78.2 10.6 75.8 4.09 88.8 17.0
B —-HCH 216.9147, 218.9116 0.20 83.5 10.6 68.6 2.75 71.5 10.9
vy -HCH 216.9147, 218.9116 0.20 83.1 11.4 65.7 12.7 84.4 12.5
8 - HCH 216.9147, 218.9116 0.20 87.4 8.48 72.3 10.4 74.7 16.3
N 283.8102, 285.8072 0.10 72.1 9.06 65.8 2.81 61.9 9.32
p,p’ —DDE 246.0003, 247.9975 0.20 71.6 7.98 62.4 3.69 82.3 8.03
p,p’ —DDD 235.0081, 237.0053 0.20 74.8 10.0 68.4 9.77 68.2 6.98
o,p’ -DDT 235.0081, 237.0053 0.20 93.3 12.8 76.2 2.41 63.5 10.5
p,p' —=DDT 235.0081, 237.0053 0.20 79.0 12.0 79.0 11.5 73.5 20.0
PCB 28 255.9613, 257.9584 0.20 78.9 6.26 62.7 10.6 79.3 5.71
PCB 52 289.9224, 291.9194 0.20 67.0 12.1 65.8 7.94 64.4 12.6
PCB 101 323.8834, 325.8804 0.20 62.6 11.4 62.6 7.16 74.5 2.69
PCB 118 323.8843, 325.8804 0.20 75.0 12.3 66.9 7.81 87.4 4.98
PCB 138 359.8415, 361.8386 0.20 67.3 9.47 83.2 14.0 86.6 7.09
PCB 153 359.8415, 361.8386 0.20 70.2 13.0 63.1 5.38 87.9 11.5
PCB 180 393.8025, 395.7995 0.20 80.5 13.2 64.2 2.68 83.6 8.59
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Table 2 Analytical results of target compounds in groundwater

from northeast areas of China

py/(ng-L7")

WEY ok MOk WK WK WK HORK
(4m) (8m) (8m) (8m) (40m) (80 m)

o - HCH 0.30 <0.20 <0.20 <0.20 <0.20 <0.20
B-HCH 3.00 1.48 <0.20 <0.20 <0.20 <0.20
y-HCH 0.50 <0.20 <0.20 <0.20 <0.20 <0.20
8 - HCH <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
NEK <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
p,p' -DDE <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
p,p’ -DDD <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
o,p' -DDT <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
p,p' =DDT <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
PCB 28 0.20 <0.20 <0.20 <0.20 <0.20 <0.20
PCB 52 <0.20 0.22 <0.20 <0.20 <0.20 <0.20
PCB 101 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
PCB 118 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
PCB 138 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
PCB 153 0.37 <0.20 <0.20 <0.20 <0.20 <0.20
PCB 180 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
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Fig.2  Analytical results of trace a-HCH, g-HCH and y-HCH
in groundwater sample by GC-HRMS
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Determination of 16 Typical Chlorinated Persistent Organic Pollutants in
Groundwater by Gas Chromatography-High Resolution Mass Spectrometry

SONG Shu-ling" , GUO Xiao-chen', HU Xiao-jian® , LI Hong-zhi’
(1. National Research Center for Geoanalysis, Beijing 100037, China;
2. Institute of Environmental Health and Related Product Safety, Chinese Center for Disease Control and
Prevention, Beijing 100021, China;
3. Department of Chemistry, Capital Normal University, Beijing 100048, China)

Abstract: 9 kinds of organochlorine pesticides ( a-HCH, B-HCH, y-HCH, &-HCH, hexachlorobenzene,
p,p'-DDE, p,p’-DDD, o,p’-DDT and p,p’-DDT) and 7 kinds of polychlorinated biphenyls ( PCB 28, PCB 52,
PCB 101, PCB 118, PCB 138, PCB 153 and PCB 180) were the target compounds of national ground water quality
investigation. Until now, the low sensitivity of Gas Chromatography with Electron Capture Detector (GC-ECD) and
Gas Chromatography-Mass Spectrometry/Selected lon Monitoring ( GC-MS/SIM ) technique have been applied to
monitor the quality of ground water, however, these analysis methods are unable to monitor trace and ultra-trace the
persistent organic pollutants targeted in ground water. In this paper, a high sensitivity analysis method of the target
compounds in groundwater by solid phase disk extraction coupled with Gas Chromatography-High Resolution Mass
Spectrometry ( GC-HRMS) is described. The detection limits for the target compounds were 0. 10 —0.20 ng/L, the
recovery with standards were 61.9% —93.3% and RSD (n=5) were 2.41% —20.0% . The method was applied
for detection of the target compounds in groundwater using samples from two different areas of China. The analytical
results show that no PCBs were detected in any of the samples, but two water samples may be contaminated with a
new vy-hexachlorocyclohexane emission source according to the detection of «a-hexachlorocyclohexane and
y-hexachlorocyclohexane and their residual concentration ratios.

Key words: groundwater; organochlorine pesticides; polychlorinated biphenyls; Gas Chromatography-High

Resolution Mass Spectrometry
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