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Residues and Spatial Distribution Characteristics of Organochlorine Pesticides

DDTs in Soil of Linyi City, Shandong Province
YU Chao, WANG Zeng-hui, WANG Hong-jin, DAI Jie-rui, PANG Xu-gui, ZHAO Xi-qiang, LIU Hua-feng
(Shandong Institute of Geological Survey, Ji'nan 250013, China)

Abstract; Surface soil samples were collected every 36 km® from Linyi City to study the residues, composition and origin, influencing
factors, spatial distribution and environment quality characteristics of soil DDTs. Measurements were taken for DDTs, OrgC, N, etc.
for all samples. The results indicated that the detectable rate of DDTs was 71.75% , and the mean content of DDTs was 0.035
pgrg ' p,p’-DDT and p,p’-DDE were the predominant contaminant compounds, with mean concentrations of 0.033 wg-g~' and
0.010 pg-g™", and accounted for 60.99% and 34.62% of the detectable samples, respectively. The degradation rate of DDTs
suggested that 58% surface soils were recently inputted, these newly inputted locations were especially distributed in the middle to
south of the study area, meanwhile, p,p’-DDD/p,p'-DDE revealed that the degradation of DDTs was mainly under oxidizing condition,
and o,p’-DDT/p, p’-DDT illustrated that 71.37% DDTs in soils of the study area were concerned with technical DDTs sources.
Besides, the correlation analysis showed that the external factors affecting the distribution of DDTs included OrgC, N, C and pH etec. ,
and the higher the p, p’-DDT proportion of DDTs, the greater the effect. The distribution of DDTs had an obvious point source
characteristic, and significant concentration centers were located nearby the cities and counties, typically, the DDTs concentrations of
middle to southern area were much higher. However, DDTs environmental quality assessment suggested that the pollution level was
relatively low, and the soil was mainly classified into grade I or Il , which accounted for 78.95% and 21.05% of the whole study
area, respectively.

Key words:soil; organochlorine pesticides( OCPs) ; DDTs; source; effect factor; distribution; Linyi City
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Table 1  Concentration characteristics of DDTs in surface soil of Linyi City( N =529)
i H ELEE ity 2% T pgg BUME/ peg™! BRI/ peg! BRAM
p,p'-DDE 190 35.78 0.010 N.D. Y 0.194 1.87
p,p’-DDD 21 3.95 0. 009 N.D. 0.071 1.76
o,p’-DDT 3 0.56 0. 009 N.D. 0.01 0.18
p,p'-DDT 334 62.9 0.033 N.D. 0.317 1.11
DDTs 380 71.56 0. 035 N.D. 0.319 1.24
DDTs 4B 43t/ pg-g ™' /NF 0. 025 0.025 ~0.05 0.05 ~0.1 0.1~0.2 0.2~0.3 KF0.3
FEAE(N) 376 73 55 21 1 3
| ¢ - S o R A — IR (BRI TR ZHRE
G/ pgg! 0.05 0. 50 1.0

1) N.D. KK ;5 2)GB 15618-1995
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Table 2 Comparison of the concentration of DDTs in soil/ p,g-g’]

Hi X -1 R B i BN i i X R R N
g 18 0.017 0.000 7 ~0. 264 i N ¥ Vi S T Ay 1 0.01 0.0009 ~0.026 3
4 o) 0.16 0.010 ~2. 66 15 Ry - H g 12 0. 005 0.0005 ~0.0283
K ey g x (20 1.308 — 3 7 v el i A gy 0.000 3 N.D. ~0.0009
S e m 0.163 0.017 ~1. 115 S s vep 3 T Ry 1) 0. 004 N.D. ~0.045
o b X 12 0.078 — A 0. 022 —
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Jbmspx 0. 042 N.D ~0.292 P v R R 2.4 —
Ry e 0.003 0. 000 05 ~0.036 M X — 0.000 1 ~0.0012
3 S U B LRy 0. 002 0.000 7 ~0. 005 7 G 3 3 [ (24 — 0. 000 013 ~0. 007 7

2.2 -3 DDTs 1) 2H n A I i A

DDTs rf S A4 44 11 20 )l 4 i B AT — 2 19 2R 555 4
fEHE /R B X Tl 9% DDTs H 4345 75% 1) p,p'-DDT |
15% (¥ o,p'-DDT. 5% ¥ p,p'-DDE FI/NTF 5% iy
p.p'-DDD KA T AR BH, p,p -DDT 4
B KA pLp’-DDE Al p,p’-DDD, Jifi 4] i 8] 1<
p,p'-DDT 5 B 43 Lo A, B 1% 7= 4 p, p'-DDE Al
p,p'-DDD Fir & B 4t # &, Kk, (p,p’-DDE +
p,p'-DDD) /p,p'-DDT (¥ A K /N K EOAT LA e R
irh DDT By REMEAT o W00 T H 2 75 47 76 87 3
DDT i 4 A. —f&iAH, (p,p'-DDE +p,p’-DDD)/
p,p'-DDT >1 5 ¥ (p,p’-DDE + p,p'-DDD)/DDTs >
50% B BER DDT 43 € 28 B i, it FH B (] AF X
B AT s IR A, 2 it P s R A, AT
REAATEBT TS Qe IR A . p,p'-DDT 7E4F A BREE T [
& p,p'-DDE, 7£ K A ¥ 5 T B /% R p, p'-DDD.
p,p'-DDD/p,p'-DDE (¥ L AH < 1 B8 48 /8 I S IR B,
JZ 0 R IR A IRES. 5340, Tk 9% DDTs 5 554 p,p'-
DDT 5 B 43 W, i — 0% W B 48 5K o, p'-
DDT Jif 5 A 43 e . Bk, AT AR 4 o, p’-DDT/
p.p' -DDTLAA , SEH Wi ifF 58 X /2 Tl DDTs iy A 5%
S EUOR B VI 0.2 ~0. 3 M8/ Toll
9¢ DDTs i FIHz0E 1.3 ~9. 3 WH5 /R Ry 2% A5 ( =454
) (A

P A IX DDTs £t 20 B A 20 L an i 1 BFos, K

i p,p’-DDT 5t i &, 38 60.99% , Wkl p,p'-
DDE ik 34. 62% , Wi # Z FIB 1L 95% , 9125 1 Wt [X 5§
DDTs 1) i A AT REAFFE B T 15 Ge U5, R4 A A 58 mT g6
W S AL IR 4. 11 DDTs 21 B L W38 3 fF o, 18
A X A AR, 18.95% A5 B % % (p, p'-DDE +
p,p'-DDD)/DDTs K F 50% , LIMK RN 35 &KX
R R /N T 50% () 55 A7 b7 58% , BERAA AT 2228 M X
A BEAEAEFT 1S DDTs B4 AL DLFE R 2R 50% T 43 3
i A1 D7 5 DDTs By A X, 803 i A X DDTs 5 5 R Ak
B D s R X (3R 3) , A P (B 3 R B B
VLA X T 0 s X, U P A X A
DDTs 25— B} a] (4 [ ff , DDTs ¢ 5 43 BT [ AIG. 5B
UEH A X 24. 03% A5 A 8 H— b e BRAE, i 50 4
AR 12.5% , 87 3 5 A X 5 Ye F 3 o 7 . o A

P, p'-DDE
34.62%

p,p-DDT
60.99% p,p’-DDD
3.85%
o, p'-DDT
0.55%

B 1 IirHt DDTs AR E L
Fig. 1 Composition percentages of DDTs in soil of Linyi City
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Table 3 Composition ratios of DDTs in soil

=Lz FEARL ¥i{g Fe/ME KA SRR DAEN A5 5t R AL b He A/ 9o (AT HIARHE)
(p,p'-DDE + p,p’-DDD) /DDTs 380 0.22 0 1 0 1.57 18.95( >50)
0,p’-DDT/p,p'-DDT 380 0.0045 0 1.13 0 14.09 0.26( >1)
p.,p'-DDD/p,p'-DDE 380 0. 047 0 2 0 4.53 0.79( >1)

FiE kA X DDTs/ pwg-g ™' 283 0.038 0. 002 0.317 0.023 1.12 24.03( >0.05")
Ji 2k A X DDTs/ pg-g ™' 64 0.024 0. 002 0.319 0. 006 2.04 12.5( >0.05")

1) [ 5 A e — 9hn e BR{E

T4 X 3R 2 13 DDTs [ %%, Rk F§ MapGIS
6.7 #AT e BARIHE LS I S L (K 2). HE 2
AR 9] A DX g S DX S A e 3 3 ol I, R W ax gk
X B R BB AE TE 8T B9 DDTs By A, 15 3 F g A U5 AT fig
5TLg DDTs A 5% . 1983 4EZ #ij, Tl DDTs # )
R AFRN A, Z )5 BgEE Ik, B34 DDTs
AR F AR O = AR i LA R B T U R
a2 RS A SRR W S = AR R O ROR
B, R AR B9 Tl 2% DDTs I 7R 35 X 38, 7] BB 45 9%
FEAE Tl g% DDTs B FH B 4, 75 sl 2 A AL HL By
15 IR 7K 5
2.3 +1 DDTs ({52 A £
RS LM TG S A B B A (N) L Bk (C) .
U RET 0 g BB

WEA3R/%
75

50
I25
<50% AL A A 5 > 50% Jo i 2 A X
2 LI DDTs BRENT

Fig. 2 Distribution of DDTs degradation rate in soils
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Table 4  Correlation coefficients among DDTs and soil elements
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Fig. 3 Spatial distribution of DDTs contents in soils
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