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Residual Characteristics of Pollutants in Topsoil of a Former Organochlorine Pesticide Manufacturing Enter—
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Abstract: Organochlorine pesticides (HCH and DDT) in the topsoils of a former pesticide site in Beijing were quantitatively analyzed in order
to understand the soil pollution situation of the former organochlorine pesticide manufacturing enterprise. The results showed that the concen—
trations of HCHs in the soils were in the range from 1 mg*kg™ to 440 mg kg™, the contents of DDTs in the site ranging from 5 mg-kg™ to 966
mg*kg™. The contents of B—HCH among HCH isomers and of DDD among DDT isomers and metabolites were relatively higher through the
analysis of the pollutants compositions. The results demonstrated that the soil pollution in the site was still very severe although the production
of these pesticides had been prohibited for more than 20 years since 1981. The most serious soil pollution occurred in the manufacturing area
located in the middle of the site and the storage sites in the south area through the contour lines drawn by Kriging interpolation method. The
contents of the pollutants were higher than the intervention values of the soil remediation.
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Figure 1 Location of the sampling sites in the study area
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Figure 4 Contour lines of DDTs in soils of the site
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Figure 5 Compositions of HCHs isomers in soils
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Table 1 Percentage of DDTs in soils of contaminated site

SRFE A pp'-DDE/SDDT  pp'-DDD/SDDT  o0p’-DDT/EDDT  p,p'-DDT/EDDT  DDT/DDD+DDE) DDE/DDD
1 13.0% 11.8% 15.8% 59.4% > 1 > 1
2 17.3% 11.5% 13.8% 57.3% >1 >1
3 4.98% 39.4% 10.6% 45.0% >1 <1
4 34.3% 26.1% 18.8% 20.8% <1 >1
5 8.49% 20.2% 55.7% 15.7% <1 <1
6 13.8% 10.8% 15.4% 60.0% >1 > 1
7 28.0% 27.9% 28.4% 15.7% <1 > 1
8 42.9% 5.19% 12.6% 39.4% <1 >1
9 561% 30.3% 46.1% 18.0% <1 <1
10 11.7% 41.5% 22.4% 24.4% <1 <1
11 10.5% 31.5% 40.6% 17.4% <1 <1
12 34.4% 29.6% 12.8% 23.3% <1 > 1
13 8.69% 43.5% 14.1% 33.8% <1 <1
14 16.7% 61.1% 7.90% 14.3% <1 <1
15 12.3% 38.6% 16.0% 33.0% <1 <1
16 10.1% 27.5% 15.8% 46.6% >1 <1

X DDT M p,p’~DDE p,p’'~DDD 0,p'~DDT .p,p'~DDT Z Fll



854 M BB AR L S5t BR i R 2 I IS Y R B AR ST

20084 5 H

T HALSF AR, T y-HCH e AFE , y-HCH 7] 8%
WUEYIRE SR, IFE A ROV A o—HCH, a—
HCH BEFERAEEH T Ak g-HCH 19, FTLL B-
HCH 75 H Py B iy, & fe i i T HA FAa A

Tl HCH /&M 55%~80%a— HCH 5% ~14%3 -
HCH . 12%~15%vy- HCH .2%~10%8- HCH %54 i 1Y
RAE, S5 A% B-HCH 78 HCH H 5 A 1 L
PRI 5 T 5%~14% , 1 B—HCH 7 3 i e e 43
fift, EL AT pl At S R (R B AR T B, 3 6 156 B AE % X 5
WATHTEY HCH A7, SESR AR A HCH /& 2535t B 1)
15 Y it KO I 25 5

3 it

TEFT ORI AR 25 ) il 35t BE S b | HCHs A0
DDTs V544 # . | X £JZ LA DDTs 1 HCHs
F Wit G U N it w4 =R ) A (WS S Y
W HCHs B FI R FN DDTs ()5 Fa (A AR 8t 7= 4 1
W B AR 5], MEREf# ) B—HCH 1 DDD
A3 AP e ) AR Sl B-HCH 75 &l
p.p' =DDT/(p,p’ =DDD + p,p' ~DDE)# FLAEL 57, IA A
i A HN ) HCHSs AT DDTs 75 4% , A& 5]
{1 SR e A P AU TG R st B8 5 e, NS
AT LU 3 DX rh il 24 2 7 A () Rl g 0 2 1o o
BT R R B — BT E AU (B X
Hi A AR S XU FIME A2 7 58, i e A — 25 5% o

S 3k -

[1] Gillian L D, Ying D L, Camilla T, el al. Organochlorine pesticides in the
soils and atmosphere of Costa Rica [J]. Environment Science and Tech—
nology, 2007, 41: 1124-1130.

[2] Dimond J B, Owen R B. Long—term residue of DDT compounds in forest
soils in Maine[]]. Environmental Polluion, 1996, 92: 1122-1130.

[3] Zhu Y F, Liu H, Xi Z Q, et al. Organochlorine pesticides in soils from
the outskirts of Beijing, ChinalJ]. Chemosphere, 2005, 60: 770-778.

[4] SRR FBAE L, FLTT 55 A A LA 25 5% B 1 e [ i 4t
FE[J]. IEERRE244, 2005,25(3),313-318.

SHI Yajuan, GUO Feifan, MENG Fangiao, et al. Temporal trend of or—
ganic chlorinated pesticides residues in soils of orchard, Beijing [J].
Acta Scientiae Circumstantiae, 2005, 25(3):313-318.

[5] Manz M, Wenzel K D, Dietze U, et al. Persistent organic pollutants in a—
gricultural soils of central Germany[J]. The Science of the Total Environ—
ment, 2001, 277: 187-198.

[6] Tao S, Xu F L, Wang X J, et al. Organochlorine pesticides in agricultural
soil and vegetables from Tianjin, China [J]. Environment Science and
Technology, 2005, 39: 2494-2499.

[7] Meijer S N, Halsall C J, Harner T, et al. Organochlorine pesticides

residues in archived UK soil [J]. Environment Science and Technology,
2001, 35: 1989-1995.

[8] Gaw S K, Palmer G, Kim N D, et al. Preliminary evidence that copper in—
hibits the degradation of DDT to DDE in pip and stonefruit orchard soils
in the Auckland region, New Zealand [J]. Environmental Polluion,
2003,122: 1-5.

[9] F  BL BUOBYR, BAS X, S5, SUPHRIK IR TE TS e i 23 ) 43
T AN AR 222247, 2007,26(5):1630-1634.

WANG Qi, ZHAO Na-na, HUANG Qi—fei, et al. Spatial distribution of
Chlordane and Mirex in Typical POPs Contaminated Site in China [J].
Journal of A gro—Environment Science, 2007,26(5):1630-1634.

[10] Ricardo D V, Eliana F G, Leandro C, et al. Dissipation of DDT in a
heavily contaminated soil in Mato Grosso, Brazil[]]. Chemosphere,
2006,64: 549-554.

[11] Feng K, Yu B'Y, Ge D M, et al. Organo—chlorine pesticide residues in
the Taihu lake region and its movement in soil-water system | . Field
survey of DDT and HCH residues in ecosystem of the region[J]. Chemo—
sphere, 2003, 50: 683-687.

[12] TEifpipe, Bk ), B, 45 il 1RSIV LA LR 2y
B R, 2R, 2006, 43(2), 220-225.

ZHANG Haibo, LUO Yongming, ZHAO Qiguo, et al. Hong Kong soil re—
searches IV. Contents and compositions of organochlorines in soil [J].
Acta Pedologica Sinica, 2006, 43(2):220-225.

[13] FhERHT 215 242, )8 3 L5 43805 I8 LB 58 S HoR M .AE
A RRE R, 2005. 551-554.

SUN Tieheng, LI Peijun, ZHOU Qixing, et al. Formation theory and re—
mediation technique of soil pollution[M]. Beijing: Science Press, 2005.
551-554.

[14] You G R, Sayles G D, Kupferle M J, et al. Anaerobic DDT biotransfor—
mation: enhancement by application of surfactants and low oxidation
reduction potential[J]. Chemosphere, 1996, 32: 2269-2284.

[15] Zhang H B, Luo Y M, Zhao Q G, et al. Residues of organochlorine pes—
ticides in Hong Kong soils|J]. Chemosphere, 2006, 63: 633-641.

[16] Rekha P N, Ambujam N K, Krishnani K K, et al. Groundwater quality
in paper mill effluent irrigated area with special reference to
organochlorine residues and heavy metals [J]. Bulletin of Environment
Contamimation and Toxicology, 2004, 72: 312-318.

[17] R RAE 52 A2 7 25 R T T 3 X i A E 3 vh 7S 757 R

TG LR B A A AT 1T 2 () 20 Af 3 B0 RRAE (). R,
2005,42(6),916-922.
ZHAO Bingzi, ZHANG Jiabao, ZHU Anning, et al. Residues of HCH
and DDT in typical agricultural soils of Huang—Huai—Hai plain, China
I Spatial variability and vertical distribution of HCH and DDTI[J]. Acta
Pedologica Sinica, 2005, 42(6),916-922.

[18] Wu W Z, Xu Y, Schramm K W, et al. Study of sorption, biodegradation
and isomerization of HCH in stimulated sediment/water system [J].
Chemosphere, 1997, 35(9): 1887-1894.

[19] Zhang H, Li Y L, Wang T Y, et al. Accumulation features of organochlo
rine pesticides residues in soils around Beijing Guanting Reservoir[J].

Environmental Contamination and Toxicology, 2004, 72: 954-961.



