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Typical Organochlorine Pesticides Residues in the Topsoils of Hexi Corridor and Lanzhou Area, China
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Abstract Organochlorine pesticides OCPs are a group of persistent organic pollutants POPs because of their high toxicity, persistence
and bioaccumulation. So far few data are available on the Northwest of China. In this paper, 17 topsoil samples were collected in Hexi corridor
and Lanzhou area of Gansu Province, meanwhile, the HCHs and DDTs residues in these samples were determinated using Agilent 7890 -
5975C GC-MSD. In addition, the sources of HCHs and DDTs were appointed. The study results showed that the OCPs residue levels were in
the range of 0.22~53.69 ng* g™ for DDTs and 0.07~9.16 ng* g™ for HCHs, respectively, in the topsoils of both Hexi corridor and Lanzhou re—
gions. And the average content of OCPs was 8.58 ng* g™ for DDTs and 1.32 ng- g™ for HCHs. Moreover, the results also indicated that DDTs
was dominant in both topsoils of areas, accounting for 87% of the total residues of HCHs and DDTs. Furthermore, the DDT/ DDE+DDD  ratio
ranged from 0.12 to 0.48, with a mean value of 0.27, and the o,p’-DDT/p,p’=DDT ratios were from 0.11 to 0.79 with a mean value of 0.34,
which denoted that DDTs residues were mainly from technical DDTs, while a—HCH/y—HCH ratio ranged from 0.64 to 15.5, with a mean val—
ue of 3.19, indicated that HCHs residues were mainly from both historical application of technical HCHs and Lindane in the study area.
Compared with those in other regions and China’s Soil Environment Quality Standard GB 15618—1995 , the topsoil burden of HCHs
and DDTs in Hexi corridor and Lanzhou area was lower, which instructed that the soil environment in the study area was in a relatively safe
state.
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Figure 1 The distribution of sam[i]e sites
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1
Table 1 The distribution and location of sample sites 2
2.1
S1-1 95°46.257' 40°32.013"
S1-2 95°43.593" 40°28.484'
S2-1 98°31.418’ 39°44.190’ HCHs DDTs
S2-2 98°25.836' 39°46.438’ 20
$3-1 100°26.103’ 38956.134’ HCHs 0.07~9.16 ng-g™ 1.32
$3-2 100°9.666' 39°8.768' ng-¢™ DDTs 0.22~53.69 ng- g™
$3-3 100°17.354' 38°34.073' 8.58 ng-g . DDTs HCHs
S4-1 102°9.874' 38°30.463’ 7% «
S4-2 102°20.234' 38°37.464' DDTs HCHs 6]
S5-1 103°6.821' 39°46.438'
$5-2 102°58.511" 38°35.221' ° DDTs — HCHs
S6-1 102°37.543" 37°55.480’ DDTs N N
S6-2 102°36.109" 38°00.795" " HCHs
S7 103°7.563’ 36°59.029’
s8-1 103°51.410" 36°2.758' HCHs DDTs.
S8-2 104°9.218’ 35°56.630" 2.2 HCHs
S8-3 104°2.113' 35°46.667" HCHs
[8-9]
- 8 mm HCHs m_ 9
3cm 3 cm HCHs
1cm / S3-2 HCHs
Viv=1:1 0.5 9.16 ng-g™
mL 1 em 3 S3-1 2.82 ng-¢™
cm I cm S8-1 S3-3  S8-3
0.5 mL GPC
80 mL / V:V= 2 HCHs DDTs
I:1 33 mL 40 mL Table 2 Residues of HCHs and DDTs in soils from
0.5 mLL 20 ng PCB54 Hexi corridor and Lanzhou area
o / ng-g™ /ng-g /ng-g” 1%
1.4 a-HCH 0.01~1.6 0.33 0.44 133
Agilent 7890-5975C GC-MSD ~ OCPs, Pt 001807 08l 1 2
vy-HCH 0.02~0.41 0.11 0.12 112
Varian CP=Sil 8 CB 50 mx0.25 mmx0.25 pm S_HCH o024 0.08 0.07 "
250 C 1 “’L > HCHs 0.07~9.16 1.32 2.22 169
230 C 100 o p-DDE  nd~0.49 0.08 0.13 149
C 2 min 290 °C 4 °C+min™ p p-DDE  0.02~6.29 0.99 1.60 162
290 °C 20 min, FI o p=DDD  nd~0.39 0.08 0.11 141
SIM 5 p p-DDD  0.01~2.7 0.36 0.65 179
6 i o p-DDT  0.05~6.94 1.45 2.09 145
p p=DDT  0.1~39.96 5.61 9.89 176
11 1 > DDTs  0.22~53.69 8.58 13.56 158
10 I 0CPs SHCHs  a-.B-.y-.8-HCH YDDTs o p—
+10% o 50%~

120% °

DDE.p p"-DDE.o p’-DDD.p p’-DDD.o p"-DDT.p p"-DDT
nd o
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Figure 2 Distribution of HCHs and DDTs in soils from Hexi corridor and Lanzhou area
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3 DDE+DDD /DDT DDE+DDD /DDT 1,3
o p'=DDT/p p'-DDT 0.12~0.48 0.27
Table 3 DDE+DDD /DDT-ratio and o p’-DDT/p p’-DDT-ratio DDTs 3
in soils from Hexi corridor and Lanzhou area 5 DDTs 6
DDE+DDD / DDT o p'-DDT/p p'-DDT p p/_DDT 5.61 ng,g—l
S 023 029 DDTs 65.4% o p'-DDT  17%
S1-2 0.48 0.37 , , 420, ' _DDE
.. ol 0.4 p p' -DDE 11.5% p p'-DDD 2% o p'-
) 037 020 o p'-DDD 1.0% 0.9%,
$3-1 0.14 0.18 DDT
$3-2 0.21 0.79 DDT DDT
$3-3 023 033 “ "DDT
S4-1 0.23 0.15 DDT O o p/_DDT/p
S4-2 0.19 0.32 p,—DDT DDTs
S5-1 0.13 0.13
$5-2 0.23 0.37 DDTs 0.2~0.3
S6-1 0.37 0.13 1.3~9.3
S6-2 0.16 0.70 3 o p'-DDT/p p'-DDT
S7 0.34 0.70 0.11~0.79 0.34
s8-1 021 0.11 DDTs DDTs
S8-2 0.40 0.35
33 047 04 2.4 HCHs  DDTs
DDTs 23.03ng g™ 18.95 ng*
g, $3-3  $8-3 DDTs HCHs
Lol o
) $8-1 DDTs 0.99 ng-g 1.74 ng*g
HCHs 3
DDTs p p'-DDT  80%~ R HCHs
85% o p'-DDT 15% ~20% B 4
DDT DDE DDD, Table 4 Standard of organic pollutants in China
DDT
DDE+DDD /DDT DDT HCHs/ng-g" 50 500 1.000
« ” « HO DDT DDTs/ng'g’l 50 500 1 000
Ho,p'-DDE  HEip,p'-DDE  Eo,p’-DDD Op,p'-DDD Oo,p’-DDT  Hp,p'-DDT
100 - 0 - .
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Figure 5 Composition of the DDTs in soils from Hexi corridor area
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HCHs % B AR5/

DDTs ﬁﬁfﬁﬁﬂ!ng-g‘

5
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Table 5 Comparison of DDTs and HCHs contents in soils from

some areas in China

HCHs/ng- ¢ DDTs/ng- g™
0 2004 — 0.13~1 830
18l 2007 nd~38.58 1.81~79.61
1 — 5.6~22.7 17.0~1 115.4
ol 2006 1.7~25.3 10.5~40.4
20l 2004 2.46~12.44 4.73~30.06
1l — 2.5~11 nd~5.7
v — nd~7.53 1.65~55.03
el 2007 0.46~2.39 2.52~7.63
[17] o
3
1 DDTs
HCHs 87% . DDTs
0.22~53.69 ng- g 8.58 ng+g™ HCHs
0.07~9.16 ng- g™ 1.32 ng-g™
2 B-HCH  HCHs
S4 S5 S6 S8
RH S

B 6 i 5K E MR HCHs 2 BRI L
Table 6 Comparison of HCHs in soil between urban green land and farmland

HCHs
6 0
1384 ng g’ 6.03ng-g”’
DDTs
DDTs
DDTs
7 o
HCHs  DDTs
B-HCH p p-
) .
HCHs  DDTs
S8-1 DDTs
HCHs  DDTs
50 ng-g™! 0
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10.00 ~
900 W
T 800F  OH ¥
2 700}
6.00
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Table 7 Comparison of DDTs in soil between urban green land and farmland
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