+ & (Soils), 2013, 45(5): 918-927

EMSERE p MBI KA RIH IR
SRR IE SRR

1,2 1,3 4 1,2 1,2 1 1,2*
(1 ( ) 210008 2 100049
3 210095 4 210095)
(OCPs) B (HPCD)
OCPs
100 ml/L 50 g/LHPCD 50°C 35kHz 30 min 5
DDTs (Chlordanes) (Mirex) OCPs 99.6% +2.2% 94.0%+1.3% 91.3% +2.0%
96.0% £ 2.5% Tenax TA OCPs
OCPs  400-h Tenax OCPs (Fy) (Fq)
(P<0.01) OCPs (k) (k1)
(k) (P<0.01) 3
OCPs
B Tenax
X53
20% 151

(OCPs, organochlorine pesticides)
t OCPs 1 (CD cyclodextrin)

. [o-11) B (HPCD, hydroxypropyl-

&) B-cyclodextrin) P

(351 (>25 g/100 g H,0, 25°C)
[12]
[6-7]
[13-15] OCPs
80% HPCD
(863 ) (2009AA063103) (41030531)
(41271327)
* (jiangxin@issas.ac.cn)

(1985—) E-mail: yemao@issas.ac.cn
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OCPs
[16-17]
OCPs
OCPs
OCPs
cc »3[8,13,18] OCPs
[19-20]
OCPs
HPCD
Tenax TA
OCPs OCPs
OCPs
1
1.1
OCPs 1960—1980
10 m
0 ~20cm
2 mm 4°C
pH 6.9 59 g/kg
775 g/kg 166 g/kg 44 g/kg
0.9 gkg(C/N =28 :1) 54.7 mg/kg 04
g/kg 42.1 mg/kg 10.6 g/kg 8
OCPs 1
1.2
8 0,p’-DDT, p,p’-DDT,
p,p-DDD, o0,p’-DDT, p,p’-DDT, cis-Chlordane, trans-
Chlordane, Mirex( >99.5%) Supelco
HPCD >330 g/L(25 ) (HPLC)
=98% Sigma-Aldrich

GB1534-2003

£R1 LiEd 8F OCPs KE

Table I  Soil OCPs concentrations obtained by ASE extraction

OCPs
(mghkg )
p.p’-DDE  p.p- 24071 £ 19.68 CiHiCL( ) 318.03
o,p’-DDE  o,p'’- 4437 + 1.29 C4HClu( ) 318.02
p,p-DDD  p.p'- 12.66 + 026 CuHCL( ) 320.04
o,p’-DDT  o,p'- 122.11 £ 6.45 C4HoCls( ) 354.49
p,p’-DDT  pp- 3153 + 079 CuHoCly( ) 354.49
cis-Chlordane 460.90 & 12.08 C;oHClg( ) 409.78
trans-Chlordane 270.17 + 4.30 C;oHeClg( ) 409.78
Mirex 212.92 + 8.37 CioCly, 545.54
139537 £ 26.05
0.914 g/m’ 187 ~ 196 mg/g

350 ~ 670 g/kg
TA (60~80 )

130 ~ 430 g/kg Tenax
Sigma-Aldrich

/ v 111 75°C
EPA3630C
(60 ~ 100 )
Tedia HPLC

Millipore
1.3
1.3.1 500 g OCPs

7L 5L

8 P1 +25C P2
+25C + P3 + 50C P4
+50C + Hl HPCD+25C H2

HPCD +25C + H3 HPCD+50C H4
HPCD + 50°C + 5
50 100 150 200 250 ml/L

HPCD 5 50 100 150
200 250 g/L 3
100 r/min 60 min
35 kHz
30 min
3 000 r/min

20 min

OCPs
( 2
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OCPs

OCPs
% = 100 x(1-OCPs
)%
1.3.2 Tenax TA
TA
Tenax TA

OCPs
/OCPs

OCPs (1) Tenax

OCPs

OCPs OCPs
1 ~ 500 pg/g 48 h
lg
250 ml
100 ml 1 mg
3 g Tenax TA
25 ) (60
r/min) 10 h 250 ml
Tenax TA
15 ml / (v 311
Tenax TA 3
1 ml (SPE) (1g +
1.5¢g +15¢g +1g
) GC Tenax TA
OCPs 10 h
92% ~ 98% Tenax
TA
OCPs
(2) Tenax TA

OCPs (21]

Cornelissen

lg

250 ml 3 g Tenax
100 ml

25 ) (60 r/min)

I0min 20min 30min 1h 2h 4h 6h

8h 12h 18h 24h 48h 72h 96h 120h 200h

300h 400 h Tenax TA

TA 1mg

(3) Tenax TA OCPs

OCPs

[22]

S, /8y = Frexp(—k,t) + Fyexp(—kyt) +F,exp(—k,t)

So S, 0 t
(PAHs) F. Fyq Fy
F. Fy
Fy
ke kg ka
1.3.3 OCPs (1)
OCPs / (vlv
1:1) (ASE-200)
100°C 1500 psi 5 min 3
2 ml
/ (v/v 98 :2)
lg +15¢g +15¢g +
lg )
Iml  GC 23]
)
Agilent6890 DB-5 (30 m x
0.32 mm x 0.25 pm) RF-10AXL ®Ni
HP7683 0.7 ml/min
225°C 300°C 60°C
1 min 20°C/min 100°C
2 min 10 °C/min
160°C 4°C/min 230°C
5 min 10°C/min 280°C
1 ul
10 1

50 ~1000 pg/g
p,p’-DDD, o,p’-DDT

p.p-DDT  p,p'-DDE

cis-Chlordane trans-Chlordane

Mirex DDTs
94%=+8% Chlordane 95%=2+4%
Mirex 92%=23 % 5%
1.34 SPSS 14.0
HPCD

OCPs

SigmaPlot 10.0 OCPs

2.1 OCPs

OCPs [24-23]
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5 p
8 OCPs DDTs
Chlordanes Mirex 50 ~ 100 ml/L
(P<0.01)( 1 2) OCPs
HPCD 11% ~ HPCD
66% 15% ~ 43% HPCD 50 g/L
OCPs 1% ~ 100 g/L OCPs
5% 1 50 ml/L 150 g/L 250 g/L OCPs
100 ml/L  OCPs (P<0.01)( 2)
150 ml/L 250 ml/L OCPs HPCD
HPCD OCPs
HPCD
(] 50 ~ 100 g/L
- - HPCD
1 2
OCPs
(P<0.05) 50°C 100 ml/L
100 g/L HPCD OCPs DDTs Chlordanes
Mirex 57% 65% 56%
46% 37% 42% 35% 35%

HAEOCPsEREK (%)

Chlordanes E 3% (%)

[91

20 —~—P2
104/ --4-P3
——P4
0 T T T T T
0 50 100 150 200 250
AEA TR (ml/L)
80 (c)

50

100 150 200 250
FEA M E (mU/L)

(

DDTsE R (%)

Mirex E &% (%)

0 | | | | ,
0 50 100 150 200 250
FEA IR BE (ml/L)

80 1 (d

70

60

ol 0

g .

40 g i -

301 / (e

20+ 4 -

& ——Pp2
104 4 -
0 ——P4
0 50 100 150 200 250
TEAENVEIE (mi/L)

)

1 M5 TIE OCPs BIULMIEIEERR

Fig. 1 Removal of OCPs in the soil after soil washed with peanut oil
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80 80 cm-
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e )] --v- H3 o o
M 60 —v— H4 S 60 H4
4 &
£ &
@)
1 A
biz)
0+ T T T T y 0f T : : . .
0 50 100 150 200 250 0 50 100 150 200 250
HPCDKEE (g/L) HPCD¥:FF (g/L)
801 (c) .a. H1 801 (d) =- H1
) - —D—H2 4 —0—
vl 60 - ——H4 & 60 —— H4
& 50
4}”,1 % 40
: R
é 204 & R
104 27 "
0f ; ; : : ; 0EF—— : : : :
0 50 100 150 200 250 0 50 100 150 200 250
HPCD¥KEE (g/L) HPCD¥REE (g/L)
2 HPCD xfi5 1 1% OCPs Bkt ik I8 EMR
Fig.2 Removal of OCPs in the soil after soil washed with HPCD
35 kHz 30 min *2 fHEH5 HPCD Z X EXWEItE
100 ml/L 100 g/L HPCD Table 2 Experimental design of two-way ANOVA analysis
HPCD (g/L I/L
OCPs DDTs Chlordanes Mirex @) (/L)
0 0
51% 60% 50% 37% 32% 37% 31% 28% 0 5
0 100
50 0
50 50
P4 H4 50 100
OCPs DDTs Chlordanes Mirex 100 0
63% 73% 61% 51% 43% 50% 100 50
40% 38% 100 100
(P<0.01)
2.2 3
2.1 (P<0.01) OCPs
OCPs HPCD OCPs
50 ~ 100 ml/L 50 ~ 100 g/L
HPCD 50°C 30 min
( 2
3 HPCD 100 ml/L
OCPs DDTs Chlordanes Mirex 50 g/LHPCD
(P<0.01)
OCPs DDTs Chlordanes  Mirex 23 OCPs
PAHs

78% ~90% 67% ~79% 60% ~77%

55% ~ 66%
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5 p

e PRI a 2
~ 80 a a 1 b ] b
9 — 77 < 807 BN
%70 7 SR
4 601 3 601
- 50 A / H 507

w /] 7
6 40 7 % & 401
O 30 7 % ] 301
ﬂg‘ 20 /f//// /%// 204

* 104 7 7, 104

/ % , %
50gLHPCD  50g/LHPCD 100 LHPCD 100 g/L HPCD 50gLHPCD 50 g/LHPCD 100 /L HPCD 100 g/L HPCD

50 mUL" 7649 100 mVL' B4 SO mUL" B4 100 mUL" 264

sl

100
00 ]©
80 a
70
60
50
40
30
20
101

Chlordanes =R % (%)

50g/LHPCD  50g/LHPCD 100 gLHPCD 100 g/L HPCD
SOmUL" 7640 100 mVL" #E4EM 50 mU/L' 764N 100 mVL” 7643

pisil

&3

S0mU/L" 7E4: M 100 mVL" 7649 50 mUL" 7643 100 mUL" 2643
i

100
d
90]@

801
701
601
501
40
301
201
101

Mirex =R%R (%)

0 S0g/LHPCD  50g/LHPCD 100 gLHPCD 100 /L HPCD
S0 mUL" 4= 100 mUL" #5243 SO mV/L” 2643 100 mUL” 243

bzl

P<0.01 )

M5 HPCD X5 1% OCPs s2{LikEIEE MR

Fig. 3 Removal of OCPs in soil after washed with peanut oil and HPCD

%®3 TLEHES HPCD Z X EERASHT
Table 3 Two-way ANOVA analysis and combined effect of peanut oil and HPCD on removal rate of total OCPs
OCPs DDTs Chlordane Mirex
F P F P F P F P
HPCD 2529.12 0.000 811.16 0.000 647.94 0.000 65.19 0.000
779437 0.000 3724.88 0.000 1753.52 0.000 162.27 0.000
HPCD X 151.22 0.000 149.08 0.000 22.44 0.000 5.85 0.003
[27]
3
5 2.4 Tenax TA
4 3
OCPs 5 OCPs
OCPs DDTs Chlordanes Mirex 20
96% 99% 94% 90% OCPs << > #28]
3 OCPs OCPs
3
OCPs (P>0.05) Tenax TA
1
OCPs ( 4 5)
4 20% 27%
17% 12% OCPs DDTs Chlordanes
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Table 4 Removal rate of OCPs after successive soil washing cycles

OCPs OCPs (%)
1 2 3 4 5
p.p'-DDE 84.63 + 323 ¢ 9321 + 0.92b 96.45 + 2.15a 96.92 + 3.42a 9732 +227a
o,p'-DDE 9124 + 1.37b 97.47 +2.72a 98.07 + 0.9 a 99.23 + 1.32a 98.65 + 2.53 a
p,p'-DDD 95.05 + 3.81a 99.25 +3.12a 99.42 +2.19a 99.36 + 0.82a 9838 + 1.12a
0,p'-DDT 8537 + 4.42b 9431 + 1.95a 95.03 + 2.74a 96.71 + 1.03 a 96.89 + 4.37a
p.p'-DDT 92.19 + 1.51b 9621 + 0.93 a 96.95 + 2.93a 99.34 + 2.14a 98.29 +2.83a
cis-Chlordane 73.83 + 431 ¢ 89.03 + 123 b 94.18 + 221 a 96.23 + 3.74a 95.78 + 5.34a
trans-Chlordane 75.17 + 622 ¢ 85.43 + 3.17b 92.04 +2.83a 92.12 + 1.05a 92.49 + 0.94a
Mirex 6527 + 6.15d 77.80 + 433 ¢ 85.14 + 1.05 b 89.6 + 2.28 9033 +2.02a
OCPs 76.82 + 321 ¢ 8833 + 2.53b 93.05 +2.01a 9525 +3.22a 95.97 + 251 a
P<0.05
(@ HAEOCPs
o5 N , ,
a 5 et
0.80- T 0.80 TER
076 o 0761 LSRR
0.721 i:v::%ggﬁﬁ: 0.721 :
0.68%; : S K 0.68 : : : :
100 200 300 400 0 100 200 300 400
IS () IS (h)

() Chlordanes

a
) <]
2
0801 —*-cx ] ——cx
ore| TR o] R
764 YT IMME2IK 4 = IRDE2IK
724 v RTEAK 1 v ikEAK
SR 0721 3 ks
0.68 - T T T T 0.68- T T T ‘
0 100 200 300 400 0 100 200 300 400
(] (h) IFfE] (h)

4 FEBERREGELIES OCPs RN i 2

Fig. 4 Desorption curve for OCPs after successive soil washing

Mirex 400 h Tenax (P>0.05) DDTs Chlordanes Mirex
1 3 ( 5
OCPs (P<0.01) OCPs  k kg ku
3 OCPs 3% (P<0.01)
(P>0.05) 3 OCPs Fy Fy
5 kg=427x10"  k,=1.35x10"
OCPs F. Fy 3
17% 1 OCPs
3 F. Fy 2%

3 F. Fy “ ””  OCPs
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Table 5 Parameters for each contaminant in regression equation

OCPs OCPs
CK 1 2 3 4 5
OCPs F, 0.11 0.03 0.01 0.01 0.00 0.00
Fyq 0.06 0.03 0.02 0.01 0.01 0.01
Fy 0.83 0.94 0.97 0.98 0.99 0.99
k(™) 0.38 0.25 0.22 0.02 0.02 0.01
ka(h™) 0.01 0.01 8.51X107 427X107* 7.89X10°°  1.34X1077
ka(h™h) 2.71X107° 1.68X 107 2.97X107° 135X107%  3.42X107'°  1.11x107"°
DDTs F, 0.18 0.08 0.04 0.02 0.01 0.00
Fyq 0.08 0.05 0.02 0.01 0.01 0.01
Fy 0.74 0.87 0.94 0.97 0.98 0.99
k(™) 0.38 0.28 0.23 0.02 0.03 0.01
ka(h™) 0.01 1.80X 107 1.55X1073 4.50X10°° 8.13X10°  7.34X10°°
ka(h™) 2.12X107° 8.60X10°° 1.49% 107 1.96X107"2  3.12X10™™  6.57X107"°
Chlordanes F, 0.09 0.03 0.01 0.01 0.00 0.00
Fyq 0.06 0.01 0.01 0.01 0.01 0.01
Fy 0.85 0.96 0.98 0.98 0.99 0.99
k(™) 0.16 0.09 0.01 0.01 0.02 0.01
ka(h™) 0.03 0.01 9.23X107° 8.84X10°° 2.01X10°  9.42x1077
ka(h™h) 8.54X10°° 6.10<107 1.88X 107" 743X107% 118X 107" 6.98X107'°
Mirex F, 0.12 0.02 0.01 0.00 0.00 0.00
Fyq 0.04 0.02 0.01 0.01 0.01 0.01
Fy 0.86 0.96 0.98 0.99 0.99 0.99
k(™) 0.34 0.21 0.12 0.02 0.33 0.08
ka (™ 0.02 0.01 1.21x107™* 431x107  632X107  6.98X107
ka(h™h) 1.65X107° 2.87X107* 3.60X107"° 1.22X10™%  325X1077  3.42%x1077
[29-30]
Tenax TA
3 OCPs
3 (1] 1.
,2011,23(3): 1-6
[2] , ; ) 5 , ;
(1) HPCD OCPs ],
100 ml/L 2012, 49(4): 803-814
+ 50 g/LHPCD + 50°C + 35 kHz 30 min [3] Elgh-Dalgren K, Arwidsson Z, Camdzija A, Sjoberg R,
Ribé V, Waara S, Allard B, von Kronhelm T, van Hees PA.
@) 5 Laboratory and pilot scale soil washing of PAH and arsenic
from a wood preservation site: Changes in concentration
OCPs DDTs Chlordanes  Mirex and toxicity[J]. Journal of Hazardous Materials, 2009, 172:
96% 99% 1033-1 040
949, 90% 3 PAHs [4] Sun YY, Ji LL, Wang W, Wang XR, Wu JC, Li H, Guo HY.

(3) Tenax TA
3 OCPs

Simultaneous removal of polycyclic aromatic hydrocarbons
and copper from soils using ethyl lactate-amended EDDS
solution[J]. Journal of Environmental Quality, 2009, 38:
1591-1597



926

45

(3]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Huguet MR, Marshall WD. Scaling up a treatment to
simultaneously remove persistent organic pollutants and
heavy metals from contaminated soils[J]. Chemosphere,
2011, 83: 668673
Ahn CK, Kim YM, Woo SH, Park JM. Soil washing using
various nonionic surfactants and their recovery by selective
adsorption with activated carbon[J]. Journal of Hazardous
Materials, 2008, 154: 153-160
Lau EV, Gan SY, Ng HK. Extraction of phenanthrene and
fluoranthene from contaminated sand using palm kernel
and soybean oils[J]. Journal of Environmental Management,
2012, 107: 124-130
Gong ZQ, Li PJ, Wilke BM, Alel K. Effects of vegetable
oil residue after soil extraction on physical-chemical
properties of sandy soil and plant growth[J]. Journal of
Environmental Sciences, 2008, 20(12): 1 458-1 462
Gong ZQ, Alel K, Wilke BM, Mai M, Li PJ. Assessment of
microbial respiratory activity of a manufactured gas plant
soil after remediation using sunflower oil[J]. Journal of
Hazardous Materials, 2005, 124(1/3): 217-223
Petitgirard A, Djehiche M, Persello J, Fievet P, Rouge NF.
PAH contaminated soil remediation by reusing an aqueous
solution of cyclodextrins[J]. Chemosphere, 2009, 75:
714-718
Sun MM, Luo YM, Christie P, Jia ZJ, Li ZG, Teng Y.
Methyl-B-cyclodextrin ~ enhanced  biodegradation  of
polycyclic aromatic hydrocarbons and associated microbial
activity in contaminated soil[J]. Journal of Environmental
Science, 2012, 24(5): 926-933
Semple KT, Doick KJ, Doick LY, Wick LY, Harms H.
Microbial interactions with organic contaminants in soil:
Definitions, processes and measurement[J]. Environmental
Pollution, 2007, 150: 166-176
Zhou WJ, Zhu LZ. Efficiency of surfactant-enhanced
desorption for contaminated soils depending on the
component characteristics of soil-surfactant-PAHs system
[J]. Environmental Pollution, 2007, 147(1): 6673
Stroud JL, Tzima M, Paton GI, Semple KT. Influence of
hydroxypropyl-B-cyclodextrin on the biodegradation of
"“C-phenanthrene and '“C-hexadecane in soil[J]. Envir-
onmental Pollution, 2009, 157(10): 2 678-2 683
Gouliarmou V, Smith KEC, Jonge LW, Mayer P. Measuring
binding and speciation of hydrophobic organic chemicals at
controlled freely dissolved concentrations and without phase
separation[J]. Analytical Chemistry, 2012, 84: 1 601-1 608
. , 2006, 7(4): 7-11

J1.

, 2012, 32(3) : 726-730
Sun MM, Fu DQ, Teng Y, Shen YY, Luo YM, Li ZG,
Christie P. In situ phytoremediation of PAH-contaminated

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

soil by intercropping alfalfa (Medicago sativa L.) with tall
fesc (Festuca arundinacea Schreb.) and associated soil
microbial activity[J]. Journal of Soils and Sediments, 2011,
11: 980-989

Ling WT, Zeng YC, Gao YZ, Dang HJ, Zhu X. Availability
of polycyclic aromatic hydrocarbons in aging soils[J].
Journal of Soils and Sediments, 2010, 10: 799-807
Harmsen J. Measuring bioavailability: From a scientific
approach to standard methods[J]. Journal of Environmental
Quality, 2007, 36: 1 4201 428

Cornelissen G, Henk R, Hulscher DEM, Vrind BA, Noort
PCM. A simple Tenax® extraction method to determine the
availability of sediment-sorbed organic compounds[J].
Environmental Toxicology Chemistry, 2001, 20: 706711
Leppanen MT, Landrum PF, Kukkonen JVK. Investigating
the role of desorption on the bioavailability of
sediment-associated 3,4,3,4,-tetrachlorobiphenyl in benthic
invertebrates[J]. Environmental Toxicology and Chemistry,
2003, 22: 2 861-2 871

Yang XL, Wang SS, Bian YR, Chen F, Yu GF, Gu CG, Xin
Jiang. Dicofol application resulted in high DDT residue in
cotton fields from northern Jiangsu Province, ChinalJ].
Journal of Hazardous Materials, 2008, 150(1): 92-98

Guo HQ, Liu ZY, Yang SG, Sun C. The feasibility of
enhanced soil washing of p-nitrochlorobenzene (pNCB)
with SDBS/Tween80 mixed surfactants[J]. Journal of
Hazardous Materials, 2009, 170: 1 236-1 241

Peng S, Wu W, Chen JJ. Removal of PAHs with
surfactant-enhanced soil washing: Influencing factors and
removal effectiveness[J]. Chemosphere, 2011, 82: 1 173—
1177

Kim YU, Wang MC. Effect of ultrasound on oil removal
from soils[J]. Ultrasonics, 2003, 41: 539-542

Wan JZ, Yuan SH, Mak KT, Chen J, Li TP, Lu XH.
Enhanced washing of HCB contaminated soils by methy-[3-
cyclodextrin combined with ethanol[J]. Chemosphere, 2009,
75:759-764

Reichenberg F, Karlson U G, Gustafsson O, Long SM,
Pritchard PH, Mayer P. Low accessibility and chemical
activity of PAHs restrict bioremediation and risk of
exposure in a manufactured gas plant soil[J].
Environmental Pollution, 2010, 158: 1 214-1 220

Allan 1J, Ruus A, Schaanning MT, Macrae KJ, Naes K.
Measuring nonpolar organic contaminant partitioning in
three Norwegian sediments using polyethylene passive
samplers[J]. Science of Total Environment, 2012, 423:
125-131

Mayer P, Olsen J L, Gouliarmou V, Hasinger M, Kendler R,
Loibner AP. A contaminant trap as a tool for isolating and
measuring the desorption resistant fraction of soil
pollutants[J]. Environmental Science and Technology, 2011,
45:2932-2 937



5 B 927

Remediation of Organochlorine Pesticides (OCPs) Contaminated Soil
by Successive Peanut Oil and Hydroxypropyl--cyclodextrin
Enhanced Soil Washing

YE Mao'?, SUN Ming-ming'~, WANG Li*, WANG Jing-ting'*, WEI Hai-jiang'?,
YANG Xing-lun', JIANG Xin"?**

(1 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing
210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China; 3 Soil Ecology Lab, College
of Resources and Environmental Science, Nanjing Agricultural University, Nanjing 210095, China;
4 College of Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Problems associated with OCPs-contaminated sites in China have received wide attention. This study
investigated the feasibility of using peanut oil solution and hydroxypropyl-p-cyclodextrin (HPCD) solution to enhance ex situ soil
washing for extracting OCPs. Elevated temperature (50°C) in combination with ultrasonication (35 kHz, 30 min) at 100 ml/L
peanut oil and 50 g/L HPCD was effective. 99.6% + 2.2% of DDTs 94.0% + 1.3% of Chlordane 91.3% + 2.0% of Mirex and
96.0% + 2.5% of total OCPs were removed from soil after five successive washing cycles. The desorption kinetics of OCPs from
contaminated soil was determined before and after successive washings. The 400 h Tenax extraction of OCPs from soil was
decreasing gradually with increasing washing times. Furthermore, the F,, Fy, k;, kg and k,; were significantly lower than that of
CK (P<0.01). Therefore, considering the removal efficiency and potential environmental risk after soil washing, successive
washing three times was selected as a reasonable parameter. These results have practical implications for site risk assessment and
cleanup strategies.

Key words: OCPs, Hydroxypropyl-B-cyclodextrin, Peanut oil, Soil washing, Tenax extraction



