+ 1# (Soils), 2018, 50(3): 435-445

DOI: 10.13758/j.cnki.tr.2018.03.001

REBNS KA SRR SEERARRIHAR"

X353

12

33%

2004

20

* (yteng@issas.ac.cn)
(1977—)

20%

(POPs)

490
(2]

70

(41571308)

[1]

POPs

46

(3]

210008)

[4-5]

2001

(BK20150049)

POPs
1 2009

[71

E-mail: zhaoling@issas.ac.cn

http://soils.issas.ac.cn



436

50

1
1.1 HCH 1
(HCH) 20 HCH
60 HCH 68 310 t 70 HCH
171 672t 80 241 613 t!*
HCH HCH
#x1 AARERAEFIFH TIEPARAABE
Table 1 Concentrations of HCHs in different production sites of pesticides in China
Y HCHs (mg/kg) (mg/kg)
13.2 ~ 1487 - 2
0.3 ~2287.6 467.8 el
0~19.6 - 0o
0~ 80 0.3~1.6 h
HCHs 0~272 3.9~333 0
0~83 - 0]
1.0 ~ 440 - (4
nd ~ 90.8 3.7 ()
nd ~ 440 - re
1906 ~29 952 2231~17109 a
27.8~29.5 28.7 0
0.2~57.7 - ()
0~13.4 1.9 (201
2.0~ 1485 19.1 21
HCHs
HCH
HCHs 4
B-HCH o-HCH &-HCH v-HCH 1 HCHs
B-HCH
o-HCH B-HCH B-HCH
221 HCH HCHs
B-HCH 3
[12]
HCH (3]
L8] HCH
100 m HCH 5.7 ~921 mg/kg HCH
271 mg/kg 1.2
HCHs 1983
(DDT)
4 DDT
DDT
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= DDT DDT
DDT
1995 DDT
DDT 2 5 000 ~ 6 000 t/a? DDT
DDT
*2 AARRE TG LIERHERSE
Table 2 Concentrations of DDTs in different contaminated sites in China
Y DDTs (mg/kg) (mg/kg)
3.0 ~67.4 - 2]
nd ~54.4 15~23 (i
0.1 ~1300 - (3
5.0 ~996 - (4
nd ~ 465.0 11.2 0l
0.1~ 251 - 0l
22.7~11186.1 2481.7 200
0~7825 0.1~1561 123
1.5~14271.9 830.9 4
0~125 0.1~20.7 3l
0.6 ~2 682.9 - Liu [
0~24107 0.9 ~ 1405 @7
DDT HCB
DDTs (31 1958
DDT 7 000 t HCB
HCB
HCH HCB HCB
DDTs mg/kg 25 911 mg/kg 4 944 mg/kg
mg/kg HCB 3m
DDT DDT HCB 369 mg/kg 55 mg/kg
HCB HCB
[27] DDT 5m
4 HCB 3 m
p,p'-DDD>p,p-DDT>p,p'-DDE>0,p'-DDT 92.1 mg/kg HCB
DDT 75%  p,p-DDT 15%
0,p-DDT 5%  p,p-DDE <0.5%  p,p'-DDD (6]
) Hitch  BY DDT HCB 62.3 mg/kg (7l
DDE
DDD HCB
30 936 ~ 42 725 mg/kg 100 m
DDT HCB 571 ~ 1 450 mg/kg
DDD DDD 100% HCB 2%
1.3 HCB
(HCB) 50 (GB 15168—2008) HCB
POPs 3.0 mg/kg
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1.4 1.5
20 50
20 1974 << >>
465t 1975 ( )
1988
1999 834 t (VOCs) VOCs
2004 363t 2001—2003
95% 4% VOCs
1% [32]
20 60 1975 VOCs
1997 361
2000 31 t 2004
15t nd ~ 56.7 mg/kg
nd ~ 1.1 mg/kg 371
3
3
10.7 h
1 143 al¥ 673.5~32363.5 nd~6461.8 461.7 ~ 8 740.8 mg/kg
(4 619.5~72343  364.6 ~
7 944.6 mg/kg) (370
82 mg/kg)
(341 (17 000 mg/kg)
2
2.1 ~2 928 mg/kg
2.1
[38]
0.3 ~61.9 mg/kg 3 20 80
/
20 80 21
5m 10 m
0.1~1053 0.1 ~5.2mg/kg (IMC)
10 m 5m 10 m 21
0~0.5 0 ~ 0.6 mg/kg
[35] [39] 3
0.1 ~67.6 0 ~ 10 mg/kg POPs
4.5 0.6 mg/kg /
. SVE
(41] SVE
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Table 3  Principal remediation technologies for organic polluted soils

C ()
99.9% 80 ~ 230 6~24
90 ~ 450 6~12
20~ 50 <3
/ PCBs 70 ~ 200 <6
<6 m 99.9% 430~ 950 <5
<lm 90% 5~65 >12
POPs 99.99% 260 ~ 860 <3
VOCs SVOCs PAHs 99.99% 86 ~ 360 6~12
POPs 90% 127 ~ 166 >12
/ 90% 150 ~ 450 <6
90% 55~165 <12
99.9% 90 ~ 400 <6
_ 50 ~ 140 6~24
— <20 > 12
30%

2.2

[42]

2006

43% POPs
42%
22% [44]
(
)
37% 2002—2005
60%
1982—2005 13%5! 2.2.1
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(431 Tween60 Triton )
X-100 (SDS)
DDTs 3
DDTs 40% (el
3
[49]
Fenton
TritonX-100 DDT 80%
SDS Tween80 Tween80 (501 /
TritonX-100 10 g/L SDS Cu/Fe
8.50 g/L 4 pH
328% 59.7%  60.1% Ye 1 Cu/Fe TX-100
B- Cu/Fe
(MCD) v- o-
100 ml/L 83.5% 68.1% 86.8%
25 g/L MCD 4 70.1% (51
DDTs DDTs -B-
99% POPs 800
mmol/L DDTs(251.4 = 15.6 mg/kg)
95% 50 )
(pH = 3) PH=17) DDTs
(pH=12)
[48]
[52]
8.41 1.57 mg/kg
Triton X-100 Tween 80
HPCD
10 mmol/L 80 r/min 1:10 Triton X-100
20 min 3 500 W 3h 1h
6.5 0.23 mg/kg 77%
15%
PCBs (53]
/
Yuan Y HCB
2.2.2 HCB
( Fenton 95.6% (53]
) (
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89% [56]
18 kW
20 min 400 kg/h
15% 0.03 kg/kg
70%
1,2-

99.9% 91.3% 98.5% 74.7%

GB 15618-2008
2.2.3

PCBs
(571 POPs
DDTs HCHs
POPs p,p-DDE o-HCH
>HCH

XDDT 310 340 97%
99%

POPs

(58] SRO2A
350 C 3 t/h
30 min
95% [59]
HCH
HCH 99%
99 %

2.2.4 (SVE)
SVE
90%' "
SVE
[61]
8
95.2% ~ 99.9%
80.7% (>1 000 mg/m’)

( <100 mg/m’)
2.2.5
[62]
HCB pH HCB
pH 5
45 1:1
(2.0 ~ 2.8 mg/kg) 52.6% (63
HCHs  DDTs 3
HCHs  DDTs

DDTs HCHs 90 d

THCH(73.37 ~ 85.71 mg/kg) 81%

19% ~ 52%
SDDT(91.68 ~ 119.79 mg/kg)
51%
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39% ~ 45% C/N Daramend 40d HCH DDT
4664 24 107 mgkg 1 50 mgke
91.1% 89.8%
Daramend 2.3
[64]
Daramend (633
4)

* 4 RECARMBIIARASRIHHIEETIE

Table 4 Executed remediation projects of organochlorine pesticide contaminated sites in China

( m”
2007 14
2009 2.7
2010 8.3
2011 29.7
2010 1400

(2004 )

1)
2)
3
2016
( (14 » )
3)
1200 166}
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Status of Organochlorine Pesticide Contaminated Sites in China and
Advances in Site Remediation

ZHAO Ling, TENG Ying’, LUO Yongming

(Key Laboratory of Soil Environment and Pollution Remediation, Institute of Soil Science,
Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: Organichlorine pesticides are highly toxic, persistent and recalcitrant chemicals. Contamination of industrial
lands with organochlorine pesticides is a new environmental problem in China during the process of urban development. This
paper analyzed the categories and residual characteristics of pesticides at contaminated sites, summarized the remediation
technologies for organochlorine pesticide contaminated sites in developed countries, discussed in detail the major remediation
technologies and case studies for pesticide contaminated sites in China, and proposed the suggestions on reuse of pesticide
contaminated sites in the future.

Key words: Contaminated site; Organochlorine pesticides; Organophosphorus pesticide; Residual characteristic; Remedia-

tion technology
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