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The residue and release pattern of organochlorine pesticides in sediments and paddy soils in the Qingshitan
reservoir region in Guilin, China

LIANG Yan—peng"*, FU Xin', ZENG Hong—hu'**", QIN Li-tang'**, MO Ling—yun*’

(1.College of Environmental Science and Engineering, Guilin University of Technology, Guilin 541004, China; 2.Guangxi Key Laboratory
of Environmental Pollution Control Theory and Technology, Guilin University of Technology, Guilin 541004, China; 3.Collaborative Innova-
tion Center for Water Pollution Control and Water Safety in Karst Area, Guilin University of Technology, Guilin 541004, China)

Abstract: In order to understand the residues and release characteristics of organochlorine pesticides (OCPs) in sediments and soils in the
Qingshitan reservoir region, the concentrations of OCPs in the sediments of reservoir, pond, river and paddy soils are determined by a gas
chromatography—election capture detector (GC—ECD). Under static and suspended conditions, the release patterns of OCPs in sediments
and paddy soils are investigated using an indoor simulation device. The results show that the residues of OCPs in the sediments of reservoir,
pond, river and paddy soils are 81.55, 88.60, 68.96 ng-g™" and 92.62 ng- ¢ (dry weight), respectively. Among all the OCPs, the concentra-
tions of DDTs and HCHs are found to be at higher levels, being 23.26~39.89 ng-¢™" and 12.22~17.20 ng- g, respectively. When the overly-
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ing water is ultrapure water, the OCPs initially release quickly and then slowly in the static group and suspended group. The concentration

of OCPs in the suspended group is found to be significantly higher than that in the static group. The release of HCHs and 8—endosulfan is

the highest. The physical and chemical properties of OCPs, substrate compositions and external disturbance results in significant differenc-

es in the detection rate and concentration of OCPs in the overlying water. The release rate of OCPs from paddy soils to overlying water is the

highest, while the river sediments show the lowest release rate. Sodium dodecyl sulfate (SDS) can help OCPs in the substrate release into

the overlying water quickly, especially for the DDTs. Under static and suspended conditions, the concentrations of OCPs in the overlying

water increase by 134.44% and 118.41%, respectively. Therefore, both external disturbance and sodium dodecyl sulfate can promote the re-

lease of OCPs from the substrate to overlying water.

Keywords : organochlorine pesticide; sediment; paddy soil; release; Qingshitan reservoir
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Figure 1 Map of the sampling site in Qingshitan region
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Table 1 Basic physical and chemical properties of sediments and paddy soil from Qingshitan region

M SOM/ DOM/ HiA2 434 Size distribution/%

Substrate ot mg-g! mg-g! A7 Clay (<2 pm) FRE Particle (2~20 m) Wk Sand (20~2000 pm)
KGR 6.31 31.46 0.38 6.47 8.12 85.41
IR 6.22 34.53 0.33 6.99 10.08 82.93
R TR 6.45 12.77 0.21 2.87 2.50 94.63

i H - g 6.44 34.28 0.47 9.62 15.39 74.99
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bINERVRALY RIRTTRI R AL

&y . HIEITR e FH -8
Compound  RESTVOIT b dsediments 0T paddy soil
sediments sediments
a-HCH 0.75 0.76 1.22 1.64
B-HCH 24.97 29.56 17.75 36.59
y-HCH 2.13 5.93 2.11 1.66
5-HCH 3.82 1.73 2.18 <0.05%
p>p’~DDE <0.28* 5.12 6.36 8.72
p>p’~DDD 8.98 3.36 2.61 231
p>p’~DDT 6.18 4.76 3.25 6.17
L&A 5.05 4.72 7.24 <0.05%
WE LA 11.19 5.49 3.69 5.54
Bl <0.16% 5.13 0.63 2.68
Cis—5/F 0.73 6.39 7.61 5.12
a—Hi St <0.13% 0.51 1.49 0.89
B-Hift 13.28 11.53 9.19 15.83
SR 0.86 1.07 <0.04% 1.06
FH 4T T 1o 3.61 2.54 3.63 4.41
SHCHs 31.67 37.98 23.26 39.89
SDDTs 15.16 13.24 12.22 17.20
30CPs 81.55 88.60 68.96 92.62

AR A 7 A 1 R s SHCHs= (a-HCH+B-HCH+y -
HCH+8-HCH) ;3DDTs=(p,p'-DDT+p,p’-DDD +p,p'-DDE)

Note: * represent the values below the detection limit were set at the
detection limit; XHCHs represent the concentration of «a—HCH,B3-HCH,
y—HCH, and §—~HCH; XDDTs represent the concentration of p,p’=DDT,
p,p'=DDD,and p,p’-DDE.

K DR ] P RE B A 1 o dr B Al S 4 shdl K
H a~HCH .B-HCH .y-HCH H1 8- P 6 Hh 5w
ik F] 88.89% LA I ; DDTs A A it R AR X B4, p,p' —
DDE .p,p’'-DDD .p,p' -DDT {EH B H ML sh 4l 5
K H B H 24351 ND L 5.56% . 22.22% F116.67% |
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Figure 3 The release pattern of OCPs in reservoir sediments(a) , pond sediments(b) ,river sediments(c) and paddy soil (d)

into the overlying water
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Figure 4 The release pattern of HCHs and B—endosulfan in 4 different substrates under static condition
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Figure 5 The release pattern of HCHs and B-endosulfan in 4 different substrates under suspended condition
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Figure 6 The release pattern of OCPs in reservoir sediments(a) , pond sediments(b ) , river sediments(c¢) and paddy soil(d) into the

overlying water containing SDS
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