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Spatial Distribution and Dynamic Change of the Organochlorine Pesticides DDTs and HCHs in Contaminated

Soils Under Greenhouse Conditions
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Abstract: The spatial distribution and the dynamic change of the organochlorine pesticides(OCPs) including DDTs and Hexachlorocyclo—
hexanes (HCHs) in greenhouse were studied by laboratory simulation method. Passive air samplers based on polyurethane foam(PUF) was
used in the study. Results showed that the total concentration of OCPs decreased during the whole period of two months in plastic greenhouse
soils, and that the concentration of HCHs and DDTs attained peak values with mean of 29.05 pg-m™ and 78.90 pg-m™, respectively, in air at
the peroid of 10~20 d and decreased after 20 d and tend to balance gradually in air of plastic greenhouse. As for the concentrations of DDTs
and HCHs in soils, an apparent difference of distribution among different soil layers was observed. After the test of 60 d, the concentrations of
HCHs had a more decrease in the layer of 0~2 ¢cm(9.4 mg-kg™) than those of 6~8 cm(12.11 mg-kg™), while the concentrations of DDTs de—
creased along with the soil depths and the concentrations in the layer of 0~2 cm were significantly lower than those in the other layers of 2~4
cm, 4~6 cm and 6~8 cm. This was partly interpreted by HCHs having a higher volatility than DDTs. The oblivious variation of composition of
HCH isomers and DDT degradation products was observed in the different period. The results implied that there was an apparent trend of the
activation of aging OCPs and the promotion of air—soil exchange process promoted in soils, therefore, the environmental risk of OCPs in closed
conditions should be deserved more attention on plant growth and human health.
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A HLE A2 (Organochlorine pesticides, 0CPs)DDT
7S 75 7S (Hexachlorocyclohexane , HCH ) B8 4 — 28
I B AN A A B, 7t AR A B R
B, PEM 20 4 50 FHE 1983 4F, HeA: 7
490 J7t HCH.40 J7tDDTY, 4351 5 t F A= 7= & #933%
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A& OCPs 7E 13 5% Bk 30 R B K], {H
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SEIG i A 3R A ok B BF 248 DDT Al HCH
R A= B A E R AL T it 75 Ye 33 , HCH
1 DDT M52 AR 25 7€ 20 42 70 40 E 80 4F
ARAHA B F 2= 5, 2009 4Fi% T . 2010 4F 3
A B G R EN 2 SR AT Y 13 T 2 100 kg
BTFARENERRP, HIEK 2 d NiE BIE =, 717
F-4 CrkAEFEH-
1.2 EIe#el 5 Xeigit

SIS B R IR 2 4% (ABS) B 4R (45 emx50
emx55 cm, T4 110 L) fin 55 R& L% (PVC) ity
B, 2 50 kg 15 4% T3 0H A R G (S URA
TV AR 5853 4 17, FEXT A A LR P R 4
BIRG . R85 R 4 07, F0XF A 38 SR PRI ERAE
RE, BEERAAE 4 K, +HEREAHSHY),BY
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cm, 5 3.5 em, B E 24 0.024 g-cm™, PUF J@iR{#HE
B R FCH2 B (Soxhlet extraction, SE ) ¥ 47 1E 1L, &
P75 ¥ : PUF IR 250 mL R ERIREGER 4, ] 200
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Figure 1 Experimental greenhouse with passive samplers
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BUYCKRFEE, D EABWREAGREERAERNR
R, IR B BRERR], FRAE 6 R BUH Y
PUF i3k, F4BTES B RN THrars R, -18
CREZEST. TEEFMRERY 30 g, BRI
ik — R HERT, 43 0~2.2~4.4~6.6~8 cm 4
NEWREFE, TAEARERRP-18 CREZE . -
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TR BN, B A/ NHE IR 6 IR, R EEEL 24
h ZZREEH G , FHREER A A WA ZE AW, 2R
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PR EAEE R 5 g), IR AIASR(99.99% )RR AE 2=
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2 SE PPk ) PUF JIRIRES A SC5: , Al 45
BE RS AR T T, SE X2 (IR K e E TR
InszEe M SR, 3 FI R 81%~113% , AHXT AR
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2 HR5HR

2.1 HEEMRERERHRESRY

Bik7s g R AR B R P A ML R 2
(HCH # DDT) & &1k 1, B G ¥ S M5 § g d
HCHs #1 DDTs & & (F {8 + 45 #E (i 22 ) 53 51
(27.11£3.41 )mg kg™ F1(61.37£6.78 )mg kg, HCHsF
Fibk a~HCH . ~HCH ,y-HCH 3-HCH #5435
H(9.21£1.27).(6.87+1.25).(5.23+0.62) . (5.78+1.24)

mg kg s DDT X f&f# ™ ¥ p,p'-DDE o0,p’ -DDT,
p,p'-DDD. p,p'- DDT W& B35k (18.49+1.26) .
(21.0243.94) . (11.44+0.32).(10.41+2.4)mg-kg ", 5C
IS HA R A H R EE 26.3~34.7 °C, 1K [B1IR B 14.3~
25.6 °C,,

®1 WP T EEAMRMEVERE(HCHs and DDTs ) &8
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Table 1 Soil basic properties and content of HCHs and
DDTs in the soil
pH{E EABAVBR/% &/K%F/%  HCHs/mg-kg? DDTs/mg-kg™

6.63+0.2 0.67£0.094  10.9+0.003 27.11£3.41 61.37+6.78

2.2 DDT #n HCH ZEiR = H P 95 T4 1k
2.2.1 /N[RIETE 43 DDT #1 HCH B9k B 43 A6

il 2 Brn, 1389 HCH #1 DDT B8 & N 54
& BRI B SR ] 1) I T I, 60 d B -4
HCH F1 DDT {4 8435147 (17.18 £0.705 )mg kg™ 1
(40.81+0.916)mg-kg™, #H LI H4 AT 1+ HCH F1
DDT & &[4 5H4(27.11£3.41 )mg kg™ F1(61.37+6.78)
mg kg, 3B TFFET 36.6%7 33.5%, X Al RE i T
TEH AR EIE S 1% HCH f1 DDT KE#E X
B3 R i P 2 - vk B R BRI, 0~60 d P 13
H HCH SRR & B SRR P A RAE S, ¥R
a—HCH>B-HCH>8-HCH>y-HCH; -39 DDT 544
A& &SR F7E 0~40 d 9K o,p’-DDT> p,p’ -
DDE >p,p’ -DDD >p,p’ -DDT,50~60 d B} % p,p’ -
DDE>o,p’-DDT>p,p’-DDD>p,p’-DDT, ¥iBH o,p’-
DDT "l RETE— &2 L KA T Hik. AREMN,
DDT 5k e e 9 B = A9 p,p’-DDD Fl p,p'-
DDE[]]—]Z]O
2.2.2 3 DDT F1 HCH ZERRIGRE RVREE 7345

&l 3 J& 60 d it HCH 1 DDT ZE/R [RGB 4 3 v

> HCHs Ffi +3EVR B3N T34 0, 7€ 6~8 cm 13
H Y HCHs >47(12.11+0.83))mg kg™, .3 (P<0.05) & T
0~2 cm F¥KR EE[(9.4+0.69 )mg kg™, AHLIZLM7E L
BMEBS 2R ZMER T, k&4
ST  HIEA LR pH S ]I sh M AR SR
% . HCHs AR E P32 fetE R EE R
i), a—HCH Fl y-HCH #%+ HCHs HAth i Fp A4 145
RHEBGRN, R+ 5% o-HCH F1 y-HCH 7£ 4]
s SERMEERLEPWRERD, FHHF 0~2cm
+ZEH o-HCH il y-HCH ¥k F B ZE M THTEHE +



1742 HERR, S (SRR NN/ DDT 1R S 9 A R E B sh R st

201249 A

Ba-HCH Ep-HCH [13-HCH y-HCH

UE=— %
s
N—r W77
N W77

= W7
N W77
————

0 5 10 15 20 25
HCH ¥ /¥ /mg-kg™

I TE]/d

Bp,p’-DDE Eo,p’-DDT O p,p’-DDD B p,p’-DDT
= =
NIV Wz
N ez
=" W7
N—— W7y
N W7

Fr[Al/d

0 10 20 30 40 50 60
DDT ¥ & /mg-kg™

2 #RM A E R E s HCH 1 DDT BiR 53 76

Figure 2 Concentration distribution of HCH and DDT isomers in soils with different time
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Figure 3 Concentration distribution of HCHs and DDTs isomers in different layers of greenhouse soil
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> DDTs[(30.58+0.36 )mg - kg |48 3 ( P<0.05 )ik F 2~4
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JZ 0~2 cm /) DDT #H L )2 13 ) DDT, B A 5%
RENZSH, p,p ~DDE [k Fifi S8R B 5 0 3
W;p,p’ -DDD MR EARLESEM R, HERFARE
(P<0.05), XFPENGAIRESR T DDT ZERELMHT
HHE ALK p,p'-DDD, TELFESMTH#AHA p,p'-
DDE"%% i
2.2.3 AFEfEIIAZ S5 DDT #1 HCH B 431
ANRIRAETE], #9255 HCH #1 DDT (9
Ak E R (E 4),20 d BHEBIE K, 23518
(29.05+0.80 ) g+ m™ F1(78.90+13.2 ) ug-m>, ffiz5 11
FEFRT A I EEK: ,0~20 d ==K, 4 HCH A1 DDT ¥R EE
BT 20 d UG 23S 95 G v B T P,
| 60 d B, 2554 HCH 1 DDT Y B 43 HI /% Z (6.08+

0.40) g m™ F1(7.82+0.68 ) g m=, HCH F1 DDT HJixX
MRS R TR EW R AR RS R, T
Fri% & Sk i HCH #1 DDT HBE7EB/MY 23 6] 4
TH3cH, BT EBAREWIIE, =<5
Yk B/ N 43, R 3 ) HCH A1 DDT K&
VR BIZESH, B NS S AT BETE B = TR
FRE , RIATE 20 d BHE B— ME(EZ BHA 24
20d LUfE, 23S DDT 1 HCH ¥ BEZ Wi R AT RS2
B IR R IR IR I REIL (H IR 33 CEZ
Wik 26 °C), —Jr HEf# 15 13+ HCH #1 DDT 4%
RERIE— B b o8 ) —J7 TR B R
BUBE LG Y R TE R EYE , S P s R —
T4 BB A IR 3] 3 PR BT A A
2.2.4 HCH SH4{AF1 DDT K=z sz ik,
—mE, kA= HCH £ &H 60%~
70%H a—HCH.5%~12% ) B-HCH.10%~15%ft] -
HCH UK 6%~10%f 5—-HCH™, & 5 Ak
AHER T T S EH SR X Hei5 e+ g
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Figure 4 Concentration distribution of HCH and DDT isomers in air with different times
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-DDT, 5 TV i & SRR BT o5 He il AE L, 5 5%
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14.4% ,0,p' -DDT & & 0.701% ,p,p’ -DDE 2 &5
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Yu IR =R IS 60 d 5 ,p,p-DDD & &EIEE
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Figure 5 The different composition of organochlorine pesticides in

percentage with the different samples
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