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JIANG Yu-feng' WANG Xue-tong' SUN Yang-zhao° WANG Fei' WU Ming-hong' SHENG Guo-ying'* FU
Jia-mo'’

1. Institute of Environmental Pollution and Health School of Environmental and Chemical Engineering Shanghai University
Shanghai 200444 China 2. Office of the Stockholm Convention Implementation Ministry of Environmental Protection of China
Beijing 100044 China 3. State Key Laboratory of Organic Geochemistry Guangzhou Institute of Geochemistry Chinese Academy of
Sciences Guangzhou 510640 China
Abstract The 55 soil samples were collected from Shanghai urban areas in March 2007. The residues and distribution characteristics of
organochlorine pesticides OCPs in the soil samples were investigated with gas chromatography. The results showed that HCHs
DDTs and HCB were in the ranges of nd-38.58 pg- kg™' 1.81-79.61 ng- kg™' and 0.16-40.25 pg- kg™ respectively. The
total OCPs concentrations in urban soil of Shanghai ranged from 3. 12 pg: kg ™' t0 91.07 pg: kg™ ' with a mean of 22. 33 pg- kg™'
and the p p’-DDE took over 60% of the total OCPs. The main contaminated areas were distributed in the park and greenbelts. The
composition of OCPs indicated that OCPs in soil samples mainly came from historical application. Compared to the reference data the

pollution burden in soil of Shanghai was lower than those in other areas of China and in German Argentina and Poland.
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Pt POPs 30 m x0.25 mm x0.25 pm He
275 1 pL
60°C 2 min 5
°C /min 190C 10 °C/min
OCPs OCPs 280°C 10 min
OCPs 1.
69% ~94% .
1 1
1.1 Table 1 Detected limits recoveries and RSD of the method
/ng kg~ /% RSD/%
s 015 em » p'-DDD 0.016 94. 15 6.72
p p'-DDE 0.019 84.39 8.79
18 . 8 p p'-DDT 0.027 89. 58 5.36
12 12 6 o p'-DDT 0.015 86.21 8.13
17 a-HCH 0. 007 91.43 6. 66
B-HCH 0. 005 82.37 7.32
1000 km* 5 y-HCH 0.010 89. 89 7.98
20°C 5-HCH 0.012 81.32 5.32
100 o o s e
1.2 0.015 78.80 5.54
OCPs Supelco  Bellefonte PA
USA p p'-DDD p p’-DDE p p’-DDT )
o p'-DDT «- B- y- 6-HCH
2.1
OCPs 2.
100 ~ 200 DDTs
130°C 16 h 3% HCHs 69% ~ 100% .
0OCPs 3.12 ~91.07 pg- kg
450C 6 h 22.33 pg kg ', DDTs  OCPs
DDTs p p'-DDE . DDTs
1.3 OCPs
10 g 10 g DDTs
2.2
500 mL 200 hexachlorobenzene HCB
mL 1:1 2 ¢g
24 h. 1~2
ml
25 cm x1 em
6 g 2 cm
80 mL 35 mL
/ 3:2 100% .
0.16 ng- kg™ 40.25
0.2 mL pg kg™ 4.17 pg kg ',

Agilent 6890
% Ni ECD DB-XLB
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50 g kg
40.25 pg- kg™
1/17
19
/ <1
20
/ 0.41 0~
2 ! 2.01 3 >1
Table 2 Concentrations of individual OCPs in soil samples
from Shanghai 2.4 DDTs
) b ) DDTs DDE DDD  DDT
/ng kg™' Jpg kgt /g kg /%
417 771 0.16~40.25 100 4 DDT
o p'-DDT 0.57 0.44 nd~1.83 95 2
p p'-DDD 1. 65 2.89  0.18~20.30 100 , ,
-DDD -DDE
p p'-DDE 9.63 11.31 1.02 ~54.46 100 pp pp
p p'-DDT 1.32 1.58 nd ~6.78 96 100% o p-DDT  p p'-DDT
DDTs 13.15 8. 34 1.81~79.61 100 95% 96% . DDTs
a-HCH 0.27 0.34 nd~1.82 96 3.12 pe kg 91.07
B-HCH 1. 49 2.42 nd~14.76 98 L H ~ ’
y-HCH 1.07 4.55 nd ~34.04 98 ne kg 22.33 pg- kg
8-HCH 0.31 0. 45 nd ~2.51 95 p p'-DDE
HCHs 2.19 3.17 nd ~38.58 98 9.63 pg- ke '.p p’-DDD
0.48 0.93 nd ~6.73 91 .
0.36 2.13 nd~5.86 69 1.65 pg- kg
OCPs 22.33 20. 81 3.12~91.07 100 DDT
1 nd DDT
DDTs
2.3
DDE
DDD DDT—-DDE—DDD DDT
20 80 —DDD. DDT 4
p p'-DDE 70%
1988 p p'-DDD 13% p p'-DDT o p'-DDT
91% 1% 6% 1. DDT pp-
69% . nd ~ DDT  80% ~85% o p'-DDT  15% ~20%
5.86 pg- kg 0.36 pg- kg p p'-DDE
nd ~6.73 g kg p p'-DDD
0.48 pg- kg .
50 pg kg DDD DDE p p'-DDT
o p'-DDT DDT/ DDD + DDE

DDT
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1. DDT/  DDTs DDTs o p/-DDT/p p'-DDT
DDD + DDE 0.05 ~0.25 0.2~0.3 1.3
0.20 ~9.3 .
o p'-DDT/p p'- 0-~3.13 0.75 2
DDT DDTs DDTs DDTs
DDTs
8 -TICITs o-HCHs
11% 13%

e e
Ry T

¥-HCHs .~
22%

B-HCHs 52%

1 DDTs HCHs
Fig.1 Percentages of DDTs and HCHs in urban soil of Shanghai

2.5 HCHs B-HCH >y-HCH > o-HCH > §8-HCH B-HCH
HCHs a- B- y- 6-HCH . HCHs 52% «a-HCH 22%
2 4 8-HCH y-HCH 13%  11%.
a- B- y- 8-HCH 96% B-HCH
98% 98%  95%. HCHs HCH
38.58 B-HCH =
pg kg™ 2.19 png- kg ' «-HCH/y-HCH
HCHs B-HCH HCH
1.49 pg- kg™ y-HCH HCH . HCHs
34.04 g kg, a-HCH 4.64 ~5.83
5-HCH 0.27 0*.
0.31 ng kg ', 0~5.21 0. 86
HCH o 60% 2 HCHs
~70% B 5% ~12% vy 10% ~12% & HCHs
6% ~10% y-HCH HCH
1 HCH4
1.40 2.5
e gut -
TR -
g - . S
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Fig.2  Composition of DDTs chlordane and HCHs in Shanghai soil samples
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2
0OCPs HCHs 2.7 ~ 130.6
p <0.05 . OCPs pg kg™ 0.2 ~ 103.3
35.37 + 24.80 pg kg™ 4.4 pg kgt ° 6.53
pg kg™ 28.50 +22.69 pg- kg 0.17 pg kg ' 7 0.6 ~
25.42 + 27.44  pg kg 32.3 pg kg! 1.9 pg kg™ ' * HCHs
21.19 £19.71  pg- kg™ 13.87 = DDTs
6.93 ug kg 3 OCPs 6.3 ~1050.7 png- kg™' °
1.4 ~ 5910.8 g kg 77.2
OCPs peg kg™t ? 0.071 ~972.24 pg- kg™ ' °
7.6 ~662.9 wg- kg™ 67.3
OCPs peg kg™t ° 1.85 + 1.64
OCPs pe kgt T
DDTs HCHs HCHs 0.1
60% . ~10 pg- kg™' ¥ HCHs
OCPs 0.03 ~2.4 pg- kg™' ¥
OCPs 5.25 ~10.0 pg- kg™' % 0.36 ~ 1101
100 pg- kg™ peg kgt 7 HCHs DDTs
> 90% OCPs 20 ~ 60 4.3 ~2400 pg- kg™t 7 23.7
ng kg ~173 pg- kgt .
75 OCPS
- 60
2
2 45|
= OCPs
&
B 30 - OCPs
<9}
8 5| OCPs
0
3
3
HCHs DDTs
Fig.3 Total concentrations of OCPs in different
functional areas in Shanghai 0.16 ~ 40.25
peg kg™ nd ~38.58 pg kg 1.81 ~91.07
2.7 pe kgl 3.12 ~91.07
GB 15618-1995 pg: kg™ 22.33 png- kg .
p p'-DDE OCPs
DDTs HCHs 50 60%
ng kg
500 pg- kg DDTs HCHs
1000 pg kg '. OCPs
HCHs DDTs GB 15618-1995
5
13.9% DDTs HCH

DDT
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