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Distribution of Organochlorine Pesticides in Soils in Haihe River and Haihe Estuary

Area, China
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Abstract: Levels and distribution of organochlorine pesticides ( OCPs) were investigated in soils along Haihe River and in Haihe Estuary area.
31 surface soil samples were collected on August 2007, and they were exiracted using accelerated solvent extraction. The HCHs and DDTs
contents in soils were determined by gas chromatography with an electron capture detector (GC-ECD) . The results show that the concentrations
in soils range from n.d. to 1728 pg*kg™" with a mean value of 93.9 pgekg™' for HCH congeners, and from n.d. to 288 pg*kg™' with a
mean value of 34.4 pg*kg™" for the sum of p, p'-DDT> o, p’-DDT, DDE, and DDD; respectively. The HCHs is dominant, accounting for
72 percent of total OCPs content. The working hypothesis is that OCPs levels and distribution in the area are dependent on the degree of
anthropogenic intervention. Higher concentrations of total OCPs are found in the chemical industrial region, and ones from Haihe River area are
higher than Haihe Estuary area; due to impact from chemical industrial emissions. According to the isomers of HCHs and metabolites of DDTs,
HCHs and DDTs in soils in this area may be derived from the use of pesticide in agricultural and industrial emissions in history, though having
recent inputs of OCPs at a few sites. Compared with those in other national or international regions, the concentrations of HCHs and DDTs in
soils from Haihe River area are higher. It can be concluded that soil OCPs levels are relatively high in this area.
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Table 1 ~ Concentrations of OCPs in the soils from Haihe River and Haihe Estuary area

STRE TR I 35 HCHs S H S 4 AR DDTs B AR AW &5 /g e kg ™!
5 X S -HCH pB-HCH 7y-HCH §-HCH > HCHs i /- - - DD > 0CPs
a y DIHCHs psp'-DDT 05 p'-DDT  p»p/-DDE psp/-DDD > DDTs > OCPs
1 E117°10'15"/N39°09'36"  6.43  29.0 2.46 1.09  38.9 12.0 6.84 33.4 118 170 209
2 ., E117°10'59"/N39°08'59" 2.78  1.08 0.500 n.d.”  4.36 0.720 n.d. n.d.  0.880 1.60 5.96
3 Z;g E117°12'23"/N39°07'41"  6.92  1.89 0.920 1.05 10.8 0.800  0.460 n.d.  2.31 3.57 14.4
4 E117°13'06"/N39°06'48"  2.89  4.37 1.15 1.67 10.1 0.550 n.d. n.d. 1.67 2.22 12.3
5 E117°17'02"/N39°04'31"  15.9  1.06 4.45 3.46  24.8 n.d. n.d. n.d. 1.10 1.10 25.9
6 E117°21'327/N39°03'07"  12.3  1.88 1.38 1.16 16.8 1.28 0.320 n.d. 2.4l 4.01 20.8
7 E117°23'52"/N39°03'09"  n.d. n.d. n.d. n.d. n.d.  2.27 1.44 n.d. 284 288 288
8 KW EI17°23'32"/N39°01'46" 9.17 13.8 13.1 5.37  41.4 2.70 0.400 n.d. 1.90 5.00 46.4
9 X EI17°26'09"/N39°01’17" 12.9 4.44 2.19 10.3  29.8 3.69 0.46 4.16 1.86 10.2 40.0
10 E117°27'45"/N39°01'50"  29.7  23.6  3.68  16.1 73.1 2.57 0.62 n.d.  3.51 6.70 79.8
11 E117°27'22"/N39°01'08” 8.80  9.46 3.08 14.2  35.5 0.730  0.150 n.d.  0.610 1.49 37.0
12 E117°34'23"/N38°59'25" 3.53  3.21  0.31 0.610  7.66 n.d. n.d. n.d.  0.33 0.33 7.99
13 . £117°36'14"/N38°58'34"  65.5 208  14.8 17.5 305 5.61 4.07 46.8 5.04 61.5 367
14 T ENT37'607N39°00'51" 79.4 80.1 12.8 20.0 192 1.31 n.d. n.d. 1.62 2.93 195
15 E117°38'19"/N38°59'54" 542 864  95.9 226 1728 0.46 6.64 108 4.58 120 1848
16 E117°38'57"/N39°00'29"  67.2  46.9  n.d. 3.07 117 1.36 0.900 8.21 1.94 12.4 129
17 E117°41'56"/N39°07'40"  8.07  1.21  0.720 4.89 14.9 n.d. n.d. n.d. 0.140  0.140 15.0
18 ?g E117°41'27"/N38°59'55"  2.21  3.97 0.240 0.440  6.86 19.6 4.83 39.4 21.4 85.2 9.1
19 g ENT4214/N3859'19" 5.2 12,6 1.69 138 20.9 2.89 4.10 1.92 25.6 34.5 55.4
20 E117°42'36"/N38°59'09"  14.3  6.68 4.83 1.85  27.7 5.82 1.45 8.82 3.41 19.5 47.2
2t E117°42'47"/N38°57'14"  6.65  8.18 0.670 1.10 16.6 2.10 2.44 19.3 0.780 24.6 41.2
22 g;tl E117°43'44"/N39°01'31" 0.960 1.64 n.d. n.d.  2.60 1.21 0.250 n.d.  0.550 2.01 4.61
2By EU7M21N3C041S 1.04 0 111 ndo onado 2005 n.d. n.d. n.d.  0.220 0.220  2.37
24 E117°43'10"/N39°06'08"  4.72  9.04 1.96 0.770  16.5 8.66 3.86 114 12.8 139 156
25 E117°41'45"/N38°56'05"  5.42  2.97 0.840 0.600  9.83 2.26 8.25 n.d.  0.250 10.8 20.6
26 E117°03'25"/N38°51'14"  5.65 3.78 2.89 1.18 13.5 1.05 0.22 n.d.  4.76 6.03 19.5
27 g E117°3658"/N38°50'40" 2.43  5.12  n.d. 2.62  10.2 5.51 2.48 n.d. 4.8 12.9 23.1
28 LAF§ EI117°35'04"/N38°47'54" n.d. 0.240 n.d. 17.2 17.5 n.d. 2.6 n.d. 245 5.06 2.6
29 X Er17033277/N3846'16"  1.10 1.09  n.d.  n.d. 2.19 n.d. n.d. n.d. n.d. n.d.  2.19
30 E117°33'30"/N38°46'21”  5.70 1.41  n.d. 0.570  7.68 n.d. n.d. n.d. 0.770  0.770 8.45
31 E117°32'54"/N38°43'18"  2.06 7.81 1.52 2.54  13.9 n.d.  0.19 n.d. 0.140  0.330 14.2
M 32.1 453 7.48 13.7 93.9 3.70 2.41 38.4 17.0 34.4 124
/M 0.960 0.240 0.240 0.440 2.15 0.460  0.150 1.920  0.140  0.140  2.19
ECPN] 542 84 959 226 1728 19.6 8.25 114 284 288 1848
for th %/ % 93.8 9.9 71.9 81.3 9.9 75.0 71.9 34.4 9.9 96.9 100

Dn.d. &R RKEH, FIF
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Fig.2 Distributions of HCHs in soils from Haihe River

and Haihe Estuary area
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Table 2 Comparison of HCHs and DDTs contents in soils

L Hk IR HCHs & 10 Bl CP8 5D /pgekg ™! DDTs 25 &30 CP34 5 5 D) /pg kg ™! ik
R V5 A 1+ 48 384 ~ 4037 606 ~ 2 702 [11]
R AR+ 3% 1.30 ~ 1095(45.8) 0.071 ~972(56.0) [14]
J T AR b - 3 5.28 ~175(62.1) [15]
IR SRS IR - n.d. ~ 104(5.90) n.d. ~ 158(10.2) [16]
F Al 458 2.70 ~ 131(13.6) 6.30 ~1051(64.1) [13]
B 5T Tl 13.8~26.1(19.8) 11.2~61.7(31.3)

Tyt S 7R el - 3 0.530 ~ 13.9(4.01) n.d. ~126(11.2) [17]
B X A 158 0.080 ~2.33(1.05) n.d. ~153(20.9) [18]
btk 155 0.640 ~32.3(1.47) 1.42 ~5910(77.2) [19]
Jeat el 1 15 0.130 ~ 1 830(76.8) [20]
i ] v 5 4 b - 4 5.25~10.0(7.52) 23.7~173(72.0) [21]
TR T A 458 2.26 [22]
A M 37 JE] a0+ 3% 1.55~10.1 1.54 ~ 106 [23]
e 7K 0.150 ~ 55.0 5.50 ~ 1300 [24]
[ERC 0.330~4.80 2.40~78.0

6 [ B a7 B el - 35 49.7 [25]
AT ] M X - n.d. ~1728(93.9) n.d. ~288(34.4) AR
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Fig.3  Composition of the HCHs in soils from Haihe River and Haihe Estuary area
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Fig.6  Pollution source of influence to distribution of OCPs in soils
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