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Residue Characters of OCPs in Soil and Shallow Groundwater of Xiaodian Sewage Irrigation Area, Taiyuan
City

LIU Min, ZHANG Cai-xiang", LIAO Xiao—ping, XU Liang, LI Jia-le, YAO Lin-lin, XIANG Qing—qing

(State key Lahoratory of Biogeology and Environmental Geology, China University of Geosciences, Wuhan, 430074 )

Abstract: To study the residue characters of organochlorine pesticide (OCPs) in soil and shallow groundwater of Xiaodian sewage irrigation
area, Taiyuan city, three profile soils and sixteen shallow groundwater samples were collected to analyze the content of OCPs detected by
GC-ECD.The results showed that HCHs and DDTs predominate in soil—groundwater systems. The concentration of HCHs in the soil ranged
from 0.25 t0 9.21 ng- g™, and 0.14 to 30.4 ng- g™ for DDTs; The content of HCHs and DDTs in the shallow groundwater ranged from 0.30 to
51.23 ng-L",1.41 to 32.78 ng+ L™, respectively. Various OCPs components presented different migration in soil under the impact of wastew—
ater irrigation. HCHs migrated faster than DDTs. p,p’~DDE was main DDTs in the soil samples while B—HCH of HCHs present the highest

content in groundwater.
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1.1 HEmRE

R A /I 5 DX P T R e o, A T 7K 5
FEAEP, 72011 4F 9 A/ INE TR JEskiRKE K
HTIR 7K U SR AR VR 2 1T 7K AR O A L 20~100 m
RO, X S B TR AEY )16 > L - AE (0~
20 m)40 >, F-15 AiEHEX  F-5 F-4 (i Fi50 X,
o F-5 B, L A RAE R A B o SRERFER T
I T L33 e T S A% FR P e =i, A AN 5 A 7™
PR 2 L BERTRIR TS5 2% 0T, BSR40 %) g8 T, 1%
BRZEME . T 2em BB (BIk A58 X5
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TR JE e A STt T 0040 £ . BUKFERT FHZKFE
B BRI A GE 3 3 , I FH 0 B 1 B (B 1k
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1.2 FEFBFNEE
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TS S AR 250 R 31 A 28 [ Ultea Scientific 23
Al RERS G SRR T ), 4ral) s bR (
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Figure 1 The distribution of sampling site in Xiaodian area, Taiyuan
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TR, [ ZE WU 7O S AR I () 25 4]
B, A B IR R RSN . F FH e 78 K ALAE 40 °C
IR T 4R 2 3 mL, 5685 Erk /A bR (AR
y2:1) ENrEEHE, VRl A R S I b
(RFREE R 2:3) TR G VENLS , EZ5 % 0.5 mL, A
WAL HeSE 2 0.25 mL 2 J5, JILA KR PCNB 20 ng
HEFFIE .
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BT A HE i TCMX LIRS BB R 75% ~96%
PCB209 [AICE - HE K 70%~88% . F5- AL T 6 4HE
BF AN ik 2s 1 S5 R 7S LR rh B R i 2
FbA Y. X Agilent {63 T AR YEAT HAGSIE 20 A
PLSEAR LR UED) 5T (100 pg- L), BT A A Sl #2850 1]
WCRRIE AR IE . A OCPs (RN PRI Ry
0.001~0.005 ng- g™, 7KFEH OCPs |y A5 PR 715 [l Sy
0.005~0.01 ng-L™",

2 #R51%i8

2.1 OCPs FTEiRE TR BKF

1 A/INERE A PR 5 BRSO Ik
1 7R, 10 B OCPs 4153 BRI R I 8w, K+
FERTIN A58 100%, R OCPs 36 7 7E TR IX
RIZ L3, OCPs 5% BRI 0.41~39.61 ng- g™, FL
t HCHs FO%% B Y Bl 0.25~9.21 ng-g™'; DDTs 5%
B A 0.14~30.47 ng- ™', DDTs Fil HCHs f#5% B4 &
BT R ] -3 A o i — R MEE 50 pg-kg'(GB
15618—1995) , TEAN[mlHh &3 19 14, 3X 10 Ff OCPs 2
Ay R5R B AR AE A 25 5, OCPs 75 X 38 i 7% Y 22
S AT REAE FR ARt FH 2 A ] T 3 g, s
X F-5 H11) OCPs 5% FA e K, ik 30.40 ng-g™,
H:rp HCHs 58 83 it fie i J& B~HCH(2.92 ng+¢™') ; DDTs
Bk B it 42 p,p'~DDE(10.99 ng-g™).
2.2 11EH OCPs EE S MR SKIBE D7

& 2 Sh/NJE X HCHs A1 DDTs 25 1 J Hi4% 41
SES SRR EP R EE A6, i DDTs
I HCHs S IRE, N HIETUZSRE,
F-4 L4 OCPs 16)iCJ2 & i (K, DDTs & it 7 8~
10 m  10~12 m 243 FiAFNHR A F-5 L4 HCHs
DDTs )7 (0~2 m)FR F ey , AH LA Al 2407 | iy A8
PR HHUIN 3K AT BB I TR I V], 6 J2 1Y 13 vh
THESWANL, RIZUTRE A1, XBUH
OCPs K/ BB ERZ, TRZELUT L3R
AU, F-15 H A DDTs A TR EE IR, H5% B

1 KEH/NEX T EEH HCHs 71 DDTs B9 BRI (ng-g')
Table 1 Residues of HCHs and DDTs in soil of study area(ng-g™)

F-4 F-5 F-15
o S £ I o2l S 1 I o2 S 01|
a-HCH  100% 0.02~0.16 100%  0.03~5.78 100% 0.02~0.15
B-HCH  100% 0.10~0.38 100% 0.21~2.92 100% 0.35~1.22
y-HCH  100% 0.01~0.06 100%  0.03~0.30 100% 0.01~0.22
6-HCH  100% 0.03~0.14 100%  0.07~0.31 100% 0.03~0.89
o,p'-DDE  80% ND~0.04  80% ND~0.32  100% 0.02~0.10
p,p'-DDE 100% 0.03~0.25 100% 0.03~10.99 100% 0.03~0.75
o,p’-DDD  100% 0.03~0.15 100%  0.02~2.12 100% 0.02~0.30
p,p'-DDD 100% 0.03~0.15 100% 0.03~5.55 100% 0.02~0.19
o,p’-DDT  80% ND~0.12 100%  0.01~1.27 100% 0.01~0.09
p,p'-DDT 100% 0.03~0.53 100% 0.06~10.16 100% 0.01~0.65

OCPs 204y

2 HCHs 0.25~0.55 0.36~9.21 0.54~2.17
> DDTs 0.16~0.70 0.15~30.47 0.14~2.05
2. 0CPs 0.41~1.25 0.51~39.61 0.68~4.22

1 : X HCHs=a-HCH+B-HCH+y-HCH+6-HCH; X DDTs=0,p'-DDE+
p,p'-DDE+o,p’=DDD+p ,p'=DDD+o,p’'-DDT+p ,p'-=DDT; X OCPs=
> HCHs+ X DDTs
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AT 2 T 30 B 2 A% o 350, E X (F=15) 0] S 7
B-HCH H 4 &b, HER B-HCH 5k, HAth HCHs
] 43 S A AR Bt o R B R I L A B e X B A
ot 25 bl s, V5 nT BEXTHCHs X 254 +
Herb By B A A — e W RZIA VX X e 2 2
DAy s 5% B o
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w,p,p'-DDD Fl p,p'-DDE B H 43 & =tk & T
0,p'-DDE .0,p’-DDD, X /& p,p'-DDD #l p,p'-
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2.3 OCPs fEiR B Tk 5% B 7K F
WA 4 38 b B9 A WL AR 2 0T RE Bl 4 7K (R 3E
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Figure 2 Vertical distributions of contents and patterns of HCHs and DDTs in the soils of irrigated area, Xiaodian
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F 5.22~54.26 ng- L', Hrf , HCHs K A 60%
~100% , 5% B2 5 Fil & 0.30~51.23 ng+ L™'; DDTs fit#3]
%H 33%~100% , 5% FA VG Bl & 1.41~32.78 ng+ L™, %
JEHLT K R G V-2 5% B d s 102 B-HCH (4.01
ng- L) FI5R B R AR A p,p'-DDT(0.33 ng-L7),
WY X HCHs 1 DDTs 5% 5 HF 44 o T 38 [ A=
TR K BAE#RE(GB 5749—2006) , 7] UL A% X 7%
JEH T KA HLE S AR B AR 2T K
HCHs V34 558 8 7 KT DDTs -3 S5k B i, o] fig
J& HCHs [A] 73 5 44 4 19 G Bl Ak - 7K 73 T 5 5038 1
DDTs A4 HURR—7K 53 B R 401K, H HCHs [ FiE#8 fig
TR R

%2 MERXEEH# Tk $ HCHs 1 DDTs 5% B4R (ng- L)
Table 2 Residues of HCHs and DDTs in the surficial

groundwater of study area(ng-L™)

oCe 41 ik it
L I
a-HCH 100%  0.07~29.43 247 0.46
B-HCH 60% ND~43.34 401 1.13
y-HCH 80% ND~4.16 131 0.94
5-HCH 100% 0.23~5.07 2.06 1.09
0.p’~DDE 33% ND~4.41 0.8 0
p.p'~-DDE 60% ND~2.34 0.58 0
0.p’-DDD 100% 0.71~5.34 259 239
p.p'~DDD 47% ND~27.96 223 0.84
0.p'~DDT 80% ND~1.66 0.68 0.13
p.p'-DDT 67% ND~1.59 033 0
Y HCHs 0.30~51.23 9.85 3.61
¥ DDTs 1.41~32.78 721 3.36
¥ 0CPs 5.22~54.26 17.06 6.97
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A 1. K2 XFELrT A, 153X L3 DDTs
HCHs & it 5, M2 R K b & HCHs & E T
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PRAE BRI FR 4
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(LA XF /N V57 X 3R JZ T 7K OCPs
AHT R, - HERTR 2 H T K H OCPs 1 5% BE VIl 43
1k 0.41~39.61 ng-g™,5.22~54.26 ng- L' ; HCHs [)%5%
B Y L4 3 R 0.25~9.21 ng+g™',0.30~51.23 ng+L7;
DDTs 5% B2 6 [ 73 51 4 0.14~30.47 ng- g™, 1.41~32.78
ng- L7, A DL, OCPs ZERFFE X 93X P FP RS J v 3%
B AE R 8A1R

()X BIF 5T X OCPs 19 20 W% M o3 A e AE 1 53 A
K, IR HIE A28 2L DDTs 32, Hop,p'-
DDE % fi fie =ik (10.99 ng-g™) . Hi T K P AHLELRK
25 UL HCHs i 32, Hor DL B-HCH V-3 & e i 5
THHEX 3 o,p'-DDE M H 43 ik b 5 3 X [r] —
JEDLI 0,p'-DDE R 4 2

(3)%F bt - 3R 2 R K o OCPs &3, 13
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