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TE IR BT S BRI SR AR 2 ) R A X
ARG T 1952 A A2 HCHs By, 1982 4FA:
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Hio WM 6 A~ZE10] PR D7 5 W R HE T IX DL AT
IS KA, 2 1) ¥ 40 & T 103 & i 1. 2008
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B 2B 1 KGR A AR % 100 mL 2 2E =
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200 ) Al R kg o3 B 2 S5 K i alik . Ak
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TR R i 60°C , 134 2 min, ) 20°C/min J} &
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DDTs(p, p’ = DDT,o0, p' = DDT,p, p’' —DDE, o0, p’
-DDE, p, p" -=DDD,o, p’ - DDD) {77 iK% tH FR
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3.1 G BB A HLAEA T 3
311 HHLERZ TG YK
W 1 Al I, i 43 v SHCHs (o — HCH,
B —-HCH .y —HCH 6 - HCH Z 1) Jii &350k 3. 89 ~
13385.78 ng/g, V-3 1853. 99 ng/g; 7 Hb + 1 rh
SDDTs( 3 DDT + DDD + DDE) Jfi & 43 50K 22. 74 ~
11186. 10 ng/g, -5y 2481. 65 ng/g. K 2 W] I,
Yyt +-3E v HCHs F1 DDTs J5i & 73 507 76 B Wl i) 22

Sto PETEESIY 5" RFE M 8 HCHs i 40 $i
PN N SN TL W W <3 PN A AVAVAVESITIE €}
Koo HUOH BB A P2 NN/ U oRFE S, AR
WFFEHR 38 A AT 37 U % S R R IX 17y 117 12
KA s 2 3 HCHs Jii 708k JLT ng/g, %
HEJ X HEAE T R F BB 2 A, 1T B S e s
i HCHs V5 Y 56, A, 5" RAE 5+ 1 DDTs
T et dne ™ R B P BT HEAE A DL AR 2
7= At P AR T H TR A TS g, 4T R
+3Erh DDTs i /50K 2, %R FE A TR = 4
[i] (L 2Rk, — B B BRI T DDTs ik A+
B, ML, B TR A R KX A (117 127)
DDTs {5 4Lt R/ ™8, BRIz O A LR 2
ZAE (HIB TR B A DA 24575 G AT el
F, HARA KA A L3 HCHs #il DDTs (1752,
MR Wy >0 4 > w0

FRIEIBIFE A 0] A [Ty sk A= 7 3 b b A AL AR
PG YT TR . 2SS e T IR E
PRI 1 HCHS g 70 ~ 96500 ng/g, -
Pl 14323.75 ng/g; Thid % Hl T 36 B A b
X Foge 25+ 46 SHCHs A 340 ~23400 ng/g, F-1
k1 5040 ng/g., AHX}F H A C 42 iE 9 HCHs 5 443
M, FEPSHLE 774k 2]+ 498 HCHs 35 e /K48
Ko BEAN, SERTAIIFSE s 1 [ P LA 24 26 7 4
b -3 DDTs 155, 5y A8 BEFE T 5 1
TE42s) AT H I ARTE B K AL T g
WEVE R AR 2] - 3ERY DDTs V535, &k Bl iz it
F2 )2 4 SDDTs 4351 7 1. 50 ~ 14271. 96 ng/¢g .
2.01 ~91758.49 ng/g F10.06 ~3967.34 ng/g, 5L H.
AWFTTH T S SR, XA R Bk K
FIEE DDTs Az =l 5 4L 33 4 SDDTs 4y 1.50 ~
14271.96 ng/g,Zhang 5438 T M Ho A< 245 15 7= Gyt
FJ2 44 SDDTs Fi 4350k 0.59 ~ 71561 ng/g'"’
EARMIRAE AR Y, ERRAR ) ER AL
AR T BN X T BB SRR Z )5 B Tl
ROz AZS | ST I A A7 b, r A DX sk b R
TR 7K PRI ZUSE R A G, ARk, A9 %)
FRE R 133 HCHs F1 DDTs {5 4647 T KEISE,
H R4l 4 38 v HCHs {9 i 20 B0 LB L+
ng/g,ne/g FAK B g A U0 A b - HE A
DDTs it 7 3t 2 78 LA ng/g AKF 7 b4
FHIGY RS ne/g FOKF-o LRI, SRR
2] N R A HLE AR 2 T A B A AT
Tl 1%,
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Table 1  The levels and profiles of HCHs and DDTs in the soils from inside manufacturing site and surrounding area
it YA
] wy/(ng-g™") Ve =) wy/(ng-g™") K 7=
Bkt M g BREEBV%  Rokf M EHly BRI %
« —HCH 2609.98 0.51 445.54 24.0 1884.68 11.85 329.10 47.9
B —-HCH 10463. 69 1.84 1336.24 72.1 976.27 40.22 253.32 36.9
v —-HCH 259.55 0.50 39.94 2.2 289.02 0.15 79.70 11.6
6 -HCH 231.66 1.04 32.27 1.7 90.41 1.87 25.28 3.7
HCHs 13385.78 3.89 1853.99 100.0 3209.47 60.47 687.39 100.0
o, p'—DDE 41.74 0.34 10.16 0.4 14.46 0.15 4.01 1.4
p, p' -DDE 709. 85 5.36 184.42 7.4 458.76 7.96 84.21 28.4
o, p —DDD 1605. 96 0.18 148. 62 6.0 491.19 0.14 77.85 26.3
p, p —DDD 2818.99 2.63 283.45 11.4 40.57 ND. 12.81 4.3
o, p —-DDT 1976. 17 ND 338.95 13.7 99.13 ND 21.69 7.3
p,p —DDT 8679.00 3.88 1516.05 61.1 419.35 6.32 95.88 32.3
DDTs 11186. 10 22.74 2481.65 100.0 1049. 69 38.55 296.45 100.0

T ND Zn & TIrk iR

3.1.2  HHLEAL WA BURE

Hi 3% it P 13 b HCHs P2 (% 1) AT,
YN B - HCH W & 5 {8 %5, 7 2 5 &= 40 %05
72.1% ; ikl o — HCH, - 34 it 12 43 85 1 24. 0%
ol HCHs 2 A, —Mh o — HCH 195 &
5 60% ~70% B -HCH 5 5% —12% .y — HCH
10% ~15% 5 - HCH |5 6% ~10% K HAth S p 4 5
3% ~4% 77 gt Al WL, 1% 4 HCHs %
B, R, BT B - HCH 1Y 1gK fH (3. 4) BUK,
JKIEE (4.3 x 107 Pa) FIEMEE (3.2 x 107 ¢/L)
B /IN  AE IR B A W R i, R AR 3
— M R R . AT, A5 w0, w0, e
J1.02 ~32.44 ,FH K 7. 47,5 HCHs Tl S 4H
BAHIT , 5 B3 #1398 v HCHSs 35 Y5 3% 0 Tl
HCHs [ JJ7 524 77, 31X 532 Al & 86 AR 7= AP 52
PRAIAT A o

XF T4 DDTs BZHL (£ 1) ,p, p' = DDT Jit
HIPEOI e ERR (61. 1% ), Hik K o, p' = DDT
(13.7% ) Fip, p' =DDD, —ff,DDT Tk s Hr 45
75% (¥ p, p' =DDT 15% [ o, p' =DDT 5% [ p, p'
-DDE ., <0.5% ) p, p' - DDD K H AR, %
Yith + Y rp Wu,puDDT/Wp,puDDTjj 0~1.15,F# k1
: 4.5, Harner %Eﬂ:%mﬂﬂ,p, p' - DDT %l o, p' -
DDT 3 ¢ AR 3 BeAi > i Zhu 2550 3% B A0 ot
KB A AT G 2B, Ho b p, p" - DDT [k
o, p'=DDT F%%Ejjﬁ%(Wu,,)uDDT/wp,,ﬂ—DDTiizﬁj
iR 1:2.5)% KRB S ZM—5. A5,
b A3 1w wppp LB R 0. 17 ~4.47 , Hi 9 4%
— 652 —

REAIZ AN <1, F W] L8 b DDTs LR S0 R A 3705
07 25, Yt N R HESEAR G Ak n] AR A T IR AR
IEE S E 2w oo, pon)/woor 1 FAE AT R 7R B
DDTs fRRfig , 1] IR FI 8% B2 1) DDTs & 5 A7 1E
%ﬁﬁ‘]ﬁﬁ/\ﬂ?\m] o —WE, w(DDE+DDD)/wDDT e
K, 2B DDTs 16 A3 rb it i (8] BA 22 , 24 5 HofE /)
T 1 R I AT REAAAE B A DDTs, ABE5RH, 3
b+ IEZHAA A 0.06 ~25.23 573424 3,17, Horpr 37
~6" 8" B 12 KA AL AN <1, B X SEORAE 2+
bR R 1) DDTs AAAERT AR IR . Al S 45
DDTs ¢ B, {H A7 (4 AH OC & 3 1 DDTs 7 i il
DDTs 543 & KM LR BIR TG B, 15 Yy vl BEAS W
R 2 1
3.2 HRA IR A PLAAR LT

Yy JAl i1 13 v SHCHs J57 &8 53 50k 60. 47 ~
3209.47 ng/g, F-I{E Fy 815.49 ng/g, v T iR
P K % A 7= HCHs 22 [0) 23 3 (1 167 SR #f i 3 o
HCHs Jit e 73 B0 i , 1R A 115 4 TS B ] 455 1
— 4%/, it HCHs W] g Bl K 20 5 R A2 1T
EYHAN , T A T 2R B R L8 HCHs Y
SR, LT R KU 217 R AE & 3 HCHs Ji
ROTEURZ . AR, AR RIX N 167177
197 20" 217 ReAf s+ rh HCHs i 4340w T3 B
137 147 15" 18" KA i, (T3 rg 1
HCHs J5t e 73 808 TR W0 R A Y o o 70 480, 31X 7]
AE AL IZ D 32 R A O, St o] 0%
mr 3DDTs J5i £ 020/ 29. 88 ~1049. 69 ng/g, F-14
{4 296. 68 ng/g, 13" FFEH 14 DDTs i & 434
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KAE 13 DDTs i p Bk Z . Yyt Ji] i 3 v
HCHs F1 DDTs {43 A FEAEAR L, Ja B DX 4 4875 e 15
TIERE o7 15, T U] SR A A s %MKPEE
1 ]2 WL, FROOR A i R i 38 HCHSs 5 2K FAIG
F HCHs A= F=7R10] | g By Jo 25 A e IX ) ] 3, {1
537 8 23 b % A HCHs Az 7 2 ) 4 4565 Y AH >4 B
FEH, XRY, H N R E B A AR
A FEIIE G  (H b IR 2L, — e R L odb
TN Y A 1 A A D ik AR 47 Hh
S T 2Bk At N A HLEAKR 2. HIL,
XFAEPER LA =, AN S I ) 3 175
PORARUEIY, S 20 50 I5 Yt b 5 R R I 1
M,
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10000 h A Shes
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i
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Fig.2  The distribution of HCHs and DDTs in the soils from

inside manufacturing site and surrounding area

1 Wik 7 JE i 43 b HCHs 1 DDTs
MIZH AL, XF T 37 b i 301 1 3%, AN [) 1) HCHSs S ) {4
LB LL o« - HCH 5 224170 (F i o B
70.5% ) ,y - HCH I Z (CFX it 70 %05 20.3% ),
B - HCH-H B /3 i 9. 1% .+ o - HCH,
B - HCHY HCHs Tl i 4 LA AH B, 17 y — HCH
Wi o iR i 5 DDT S A o i o B B
L (32.9%) > W, p' - DDE (29%) > W, p'~DDD
(25.2% ) >w, , y(7.2% ) >w, , ppp(4.3% ) >
wn.p’—DDE<]-3% )o 5 DDTs Lok shAH L, 4H B2 b
BOR,RWIp M A 1 L3k DDT A 1 e 1.
54 5 DDTs 48 A ER %R, p, p' - DDT
Wy B o At p, p' - DDT (SR8 4 61. 1% ) 1K,
ifi p, p' =DDE Fl o, p" — DDD fr fdy He il 1415 T
TR N TN 7. 4% F1 6.0% ) o X Fh7E

SPERTREJE B T DDTs 7EiE B8 3 Fe v A T B A
BCE R G0 A B B R R B AN TR & R .
W, oot/ W0, oo 0 ~0.67 FEIME A 12 6.25, 3
T ASRAEROZIEY) <1 5,4 p, p’ ~DDT /Y
R At 6 R BH ., X 5 I P - S BIF 9 5 R — B

Wops/ Wopp [T ELAEL A 0. 03 ~234. 47, SE-35{H K 29. 40,
Hor 7 SRR EIZ A > 1, BT H0 5 e 4R
B 5 8 w o ooy /woor 1 EL(E R 0. 34 ~
22.06, Hrp 7 ASRAESIZ LA > 0.5, B & 1 i i
45 B i DDTs 8% [ 37 .

4 APLEARE T Gty N f R U

N T RZA 25 4 7R Y i+ 3 v HCHSs A1 DDTs
5 YL () NARARE XU, DL 95% ‘B 1 PRk B (B M AR
W, 20 B3 E T HCHs #1 DDTs % g A F1 L 3 i 3k
B AU S 300 XURS{E (56 2 A3k 3),200 m 4by5
YR BT JE i 3 177 207 F0 217 i35 e sidiE . R
T¥A7 8 - HCH F1 DDT G =W i 2 =% 5 i
(RID) s 309 R R AL (CSF) 12 % Bk, B A
WF5¢ H HCHs () XU & o« - HCH, B - HCH,
y — HCHFJ RS AL 2 F11, DDTs XU {E N p, p’ — DDT
flo, p' —DDT XU{EZ Fl,
4.1  APUAAR LS5 Gt AN Aty ESoi: KU

A HLEAR 215 G AN A4 1 I S0 XU L2 2,
HH 3R 2 A O, 6T 3R B XURE , 37 1 Y BN 28 11 4%
A B R H fio 5 AR W £ A = R 5 8RO AU
HCHs F1 DDTs & 3F 258 XU RS {8 43 51 2 0. 0630 Fi
0.0224, JL2 1y = Fh 2% 5% J7 20U 1B =2 F0 43 0 Sy
0.2771.0. 1351, Joit i A i S L2, 28 1R ik 22
iR A P RS X272 o XU, T P R 5 A g XL 00
BN RPN, HCHs 119 5 %% 58 XU %8 DDTs 55
1% T JLE , HCHs 1Y S0 58 88 AU 4 DDTs K, jith
Jili21, N HCHs 1 DDTs 2 3E S0 XU E 7 1)
“410.0156 A1 0. 0025, JL 28 Y = i % 22 75 20 XUEG: 1
Z AR 0.0941 F10. 0153, B AR L6 Y 2 5
#2 KB4 A HCHs #5755, iR i + 38 HLE AR 24
5 e ) AR B0 KRR /NN .
4.2 APLREAR LS5 B Nty o UG

A HLEAR 2575 JeRd AR B0 AU WL 3. i
23 m] 0L, X80 XU , 5 HCHs A DDTs {5
L) N =T I B I A Y BN B0 KU 4301 4. 19
x 10 °F14.17 x 10, JL 3 (1 S0 XU A2 51 A
1.81 x10 *H12.35 x10 77, JL#E & F A, HCHs (1
S B0 A K F DDTs . i 371 HCHs 1 DDTs 15
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YL B B0 XS (430 0 1.49 x 10 7 il 4. 72
x 107", JLEE MY B0 KB (E M 8. 98 x 10 Al 2. 65
x 107, JGig T A AR L3, 33 P4 9 HCHs
F1 DDTs ¥5 Y4 ) B0E XS 61 w5 T H . 6
] PR Jr 7 [ R XU 3R R L 1.0 x 102
Az i SRR P AT 4 52 1 B0 XU (B, AR AR 2 LU,
Hb N 135 HCHs &z DDTs V5 e iy KU B T
A AT HIBR P AT AZ BR A . 75 BRI DGR 2, it
JE321 1338 HCHs 15 34 F1 DDTs 75 % 14 3 35 g XU o,

%2 AEBoE MR SRS R (LA 95% BAS BRI THSE)

A T L AT R

ABFFE P 5E T HCHs Fil DDTs 475 Je 4%t A
RBVE AR Y, S2 B b an S HOM B (R 7R 5 U
[FIEF , PPN 45 30 vT REARAL 115 Ye oy 5% 55 1) XUBS:
B &, HCHs fl DDTs 24 HA7 4= ) 5 B
P, TR SERE T 838 R A a] K R e
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Table 2 Non-carcinogenic risks of the HCHs and DDTs in the soils from inside manufacturing site and surrounding area

(calculated by 95% upper confidence limit)

LA B fh LRUE:IN LR WU
Y X5
DN JLFE LN JLEE LN JLE LN JLEE
JIX 0.0315 0.2347 0.0315 0.0422 2.39x107% 1.78x107* 0.0630 0.2771
JTIX JE 0.0120 0.0892 0.0036 0.0048 9.07x107° 6.76 x10 3 0.0156 0.0941
200 m 0.0327 0.2440 0.0098 0.0132 2.48x107° 1.85x107* 0.0425 0.2574
HCHs 500 m 0.0480 0.3578 0.0144 0.0193 3.64x107° 2.71x107* 0.0624 0.3774
1000 m 0.0120 0.089%4 0.0036 0.0048 9.09x107% 6.77 x10 3 0.0156 0.0943
1500 m 0.0055 0.0408 0.0016 0.0022 4.15x107°% 3.09 x10° 0.0071 0.0430
2000 m 0.0074 0.0552 0.0022 0.0030 5.61 x107% 4,18 x107° 0.0096 0.0582
JTIX 0.0172 0. 1281 0.0052 0. 0069 1.30x107° 9.70 x10 3 0.0224 0.1351
JTIX 0.0019 0.0145 0. 0006 0.0008 1.47x107% 1.10x1073 0.0025 0.0153
200 m 0.0033 0.0247 0.0010 0.0013 2.51x107% 1.87x1073 0.0043 0.0260
DDTs 500 m 0.0005 0.0035 0. 0001 0.0002 3.52x1077 2.62x10°¢ 0. 0006 0.0036
1000 m 0.0008 0.0062 0.0002 0.0003 6.28x1077 4.68 x10°° 0.0011 0.0065
1500 m 0.0088 0.0656 0.0026 0.0035 6.67x107% 4.97x10 73 0.0115 0.0692
2000 m 0.0006 0.0046 0.0002 0.0002 4.64x1077 3.46 x10 ¢ 0.0008 0.0048

%3 BoRMRTHEEEE R (DL 95% EAE EIRIETHED)

Table 3 Carcinogenic risks of the HCHs and DDTs at in the soils from inside manufacturing site and surrounding area

(calculated by 95% upper confidence limit)

3 Z A B TR Ak IR LR A
5 [X 35, - -
LN JL3E LN JLE LN JL3E LN JLE

JTIX 2.05x107° 1.52x107*  2.15x107° 2.88x107° 2.04x107"" 1.52x107° 4.19x107° 1.81x107*
JTRFAM 1.14x107° 8.51x107>  3.52x107° 4.72x107% 3.55x107!% 2.65x107° 1.49x107> 8.98 x10>
200 m 1.35x107™° 1.00x10™* 4.40x107° 5.90x107¢ 2.88x10"" 2.15x107'" 1.79x107° 1.06 x107*

HCHs 500 m 3.20x107° 2.39x107*  1.01x107° 1.35x107° 1.49x107'° 1.11x107° 4.21x107° 2.52x107*
1000 m 1.16 x10™> 8.63x107° 3.57x107% 4.66x107° 6.37x10"" 4.75x107° 1.52x107> 9.10x107°
1500 m 2.73x107°% 2.03x107° 8.75x1077 1.17x107% 3.49x10"" 2.60x107'% 3.60x107% 2.15x107>
2000 m - 4.50x107°% 3.35x107° 1.42x107% 1.91x10°% 4.77x107" 3.55x107'" 5.92x107¢ 3.54x107>
JTIX 2.92x107°% 2.18x107° 1.25x107% 1.68 x10°° - - 4.17x107% 2.35x107°
JTREM 3.30x1077 2.46x107°%  1.42x10°7 1.90 %1077 - - 4.72x10°7 2.65%x10°
200 m 5.63x1077 4.20x107° 2.42x1077 3.24x1077 - - 8.05x1077 4.52x10°°

DDTs 500 m 7.89x107% 5.88x1077 3.38x107% 4.54x1078 - - 1.13x1077 6.34 %1077
1000 m 1.41 x1077 1.05x107%  6.04x10"% 8.11x1078 - - 2.0 x1077 1.13x107°
1500 m 1.50x107°% 1.12x107°  6.42x10°7 8.61 x10~ - - 2.14%x107° 1.20x10°°
2000 m 1.04x1077 7.76 x1077  4.46x10"% 5.99 x107® - - 1.49x1077 8.36x107’

TE: =7 IR Z R AT AR SR, B TR0 KR A .
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Fig.3 Spatial distribution of HCHs and DDTs in the soils from

inside manufacturing site and surrounding area
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Distribution and Diffusion of Organochlorine Pesticides in Soils from
an Abandoned Manufacturing Site
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Abstract: In past decades, large amounts of organochlorine pesticides ( OCPs) were produced and used in China.
These abandoned OCPs manufacturer sites have become high-risk areas. Previous studies have investigated the
contamination status of OCPs in these sites. However, most of the available data focused only on the inside of the
factory and few studies consider the pollutions and risks of OCPs in the surrounding area. Levels and distributions of
hexachlorocylohexanes (HCHs) , dichlorodiphenyltrichloroethanes (DDTs) and DDT metabolites were investigated in
surface soils from an abandoned manufacturing site, in Chongqing, southwest China, in order to better understand the
contamination status and environmental impact on the surrounding area. In this study, the potential human health
risks were also assessed from within the factory and from the surrounding area. Concentrations of XHCHs ranged from
3.89 to 13385. 78 ng/g in surface soils from inside the factory, which were generally lower than those reported in
other contaminated sites. Levels of ZDDTs ranged from 22.74 ng/g to 11186. 10 ng/g in surface soils, which were
consistent with previous observations in contaminated sites located in Zhangjiakou and Yangzhou city, but lower than
those in Xingtai, Taiyuan and Qingdao city. The results of health risk assessment showed that the carcinogenic risk of
OCP contaminants exceeded the acceptable risk in soils from inside the factory, which contributed to the heavily-
polluted area. Within 400 meters from the manufacturing facility, the levels of OCPs in soils were also high although
they were lower than those inside the factory. To children, the carcinogenic risk of HCHs and DDTs in surface soils
is still higher than the standard recommended by some research institutions. With the distance increasing to the site,
levels of HCHs and DDTs decreased with the trend of the power function, which indicated that the pollution of OCPs
only occurred in a certain region outside the factory. Therefore, the OCP pollutions and risks should be considered
from not only inside contaminated sites but also certain regions outside sites.

Key words: abandoned manufacturing sites; soils; organochlorine pesticides; human health risk; diffusion
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