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Residual Levels in Air, Soil and Soil-Air Exchange of Organochlorine Pesticides

in Hami Region of Xinjiang and Its Potential Ecological Risk

MA Zi-long, MAO Xiao-xuan, DING Zhong-yuan, GAO Hong, HUANG Tao, TIAN Hui, GUO Qiang
(College of Earth and Environmental Sciences,Lanzhou University , Lanzhou 730000, China)

Abstract: The concentrations of HCHs and DDTs in soil and air of urban/rural/forestry centre locations in the Hami region of Xinjiang
were monitored for a year by passive atmospheric sampling in order to study the residual levels and air-soil exchange and evaluate
ecological risk. The study results showed that the annual average concentrations of HCHs and DDTs in the air of Hami were 107. 1
pg-m ™ and 43.9 pg-m*, respectively, and the concentrations of HCHs and DDTs in summer and autumn were generally higher than
those in winter and spring. It was deduced that the HCHs and DDTs tended to evaporate into the air because of the higher temperatures
in summer and autumn. For OCPs in the air of study area, HCHs were dominanted the main pollution compared with DDTs.
Meanwhile, a-HCH contributed the largest portion among all HCHs isomers, and p,p’-DDE dominated the residual levels of DDTs.
Moreover, the values of a-HCH/y-HCH were in the range of 3 to 7, which indicated that the use of technical HCHs or the long
distance atmosphere transport of HCHs may play a significant role for HCHs in the air of Hami region. Furthermore, ratios of (DDD +
DDE)/DDTs were in the range of 0.4-0.9, 71.4% of which were higher than 0.5, indicating that DDTs in the air were mainly from
historical usage and no new DDTs sources emerged in Hami recently. The concentrations of HCHs and DDTs in soil were between
0.344-6.954 ng-g'and 0. 104-26.397 ng-g~', respectively, which did not exceed the National Soil Quality Standard Level I. In
addition, DDTs predominated in soil OCPs, in which B-HCH accounting for a huge percentage in HCHs isomers, while o,p’-DDT
predominated in pollution caused by DDTs isomers. From study results, it was also suggested that the important cause of DDTs residues
in soil of Hami area could be the recent inputs of new sources since the value of (DDD + DDE)/DDTs were lower than 0. 5. The
sources of HCHs and DDTs in soil and atmosphere were not consistent, which was mainly caused by the different characteristics of soil
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and atmosphere and the complex geographical environment and climatic conditions in Hami region. The study on air-soil exchange

showed that the escaping tendency of the various isomers of HCHs and p, p’-DDE was mainly from the soil to the air, on the contrary,

the escaping tendency of o,p’-DDE o,p’-DDD,p,p'-DDD,0,p'-DDT,p,p'-DDT was mainly from the air to the soil in Hami, which
indicated that the soil was the sink of most of DDTs, and the air was the source of most of DDTs; while the air was the sink of HCHs

and p,p’-DDE, and the soil was the source of HCHs and p,p’-DDE. There were potential risks of DDTs to birds and soil organisms in

urban soil and forestry centre soil of Hami region, while the ecological risk of HCHs was light in Hami surface soil.

Key words: Hami region; air; soils; organochlorine pesticides( OCPs) pollutions; air-soil exchange; ecological risk
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1 1A IE Bt/ — 5 H e TR A TP 35, P B 8 98 264
HO&H.
1.4 FLIE AT

SRR A B T O R IR 4R

B2 24 h, FRARUG R A , 2o 1 1 e e A, 7 v 4
SR Z 1 mL, GPC HE I (A5 HE iF — B alifk, e 2%
% 1 mL, AWK ZE 0.5 mL, Il 20 ng W% PCB28
. A Agilent 7890-5975C GC-MSD il & +- 3¢
FE AR HLEA 2, B B AL 3R 3 A 20 3R W
k[ 12].
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Fri il S B ORIk B 11 ARSI I — > 52
B AT B A (AR R T R T A 10 A
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2 HFR5ITE

2.1 KS*h HCHs 1 DDTs 5% B8 RRAF K2 3k P A
2.1.1 3WE KRAIRBFHE

1 FIE 2 AT %0,2010 4E 8 A ~2011 4E 8
H W% X KA P HCHs & & 7€ 30.2 ~ 220.5
pg-m CZ[E] AEE 107.1 pgom ™, £ R EE KK
MM (138.9 pgem ™) > M LK (103.6
pg-m ) > MEEILTTT(78. 8 pgem ™) R T 22 M4
FELL A 5258 10 pg-m 12 WA SAKIg . IR RN
FRA HCHs W o-HCH WAFESE Y Jr e, 2051
46.3 pg-m ™ 34.4 pg-m F144.9 pg-m’ HIKE
B-HCH 435k 42.0, 17.8 F127.4 pg-m ™. i y-
HCH 435 0 16.8, 6.9 F1 7.9 pg-m ™. K
DDTs &5 & 7End ~ 179. Tpg-m 2 ], 4E ¥ {#43. 9

£1 MBFEMEXASH HCHs #1 DDTs BIRE S %" /pg-m 3
Table 1  Concentrations of DDTs and HCHs in the Hami air/pg-m =3

SiH RS A G B A AN A
R/ME RKRME ERIMH R/ME RKRME R o/ ME SCON] AEI(E
a-HCH 12. 1 63.5 46.3 18 78 34.4 13.5 72 44.9
B-HCH 20.2 58.6 42 0.7 38.6 17.8 9.6 52.2 27.4
y-HCH nd 28.8 16.8 0.7 19.9 6.5 nd 22.4 7.9
8-HCH 0.2 15.5 7.9 0.7 11.4 5.3 nd 15.7 6.4
e-HCH 0.1 64.2 25.9 nd 43 14.8 2.3 49.9 17.1
HCHs 84.4 220.5 138.9 40.1 190. 8 78.8 30.2 191.5 103. 6
o,p'-DDE nd 17.6 6.2 nd 14.2 4.8 nd 5.6 1.4
p,p'-DDE nd 65 33.2 nd 28.5 9.2 nd 11.1 2.8
o,p'-DDD nd 78.7 31 nd 26.6 7 nd 3.1 0.8
p,p'-DDD nd 7.4 2.5 nd 0.8 0.2 nd 3.2 0.8
o,p'-DDT nd 16.8 9.7 nd 10 5.6 nd 5.5 1.5
p,p'-DDT nd 1.8 0.9 nd 18.8 9.4 nd 12.3 4.5
DDTs 1 179.7 83.6 0.8 83.5 36.2 nd 40.8 11.7

1) nd FARAKH
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Fig. 2 Percentage of HCHs and DDTs isomers in the Hami air
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Table 3 Comparison of HCHs and DDTs concentrations in the soil of China and other areas in the world
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