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Distribution Characterization of Cu and Cd in Surrounding Agricultural Soil of A Waste Dumping Site at A
Copper Smelter

LIU Peng'?, LIN Yu-suo?, HE Jing'2, ZHANG Xiao—fei’, FENG Yan-hong? XU Jian’

(1.College of Resource and Environmental Science, Nanjing Agricultural University, Nanjing 210095, China; 2.Nanjing Institute of Environ—
mental Science, Ministry of Environmental Protection, Nanjing 210042, China)

Abstract: A site investigation was carried out for surrounding agricultural soil of a waste dumping site at a copper smelter. Heavy metals in—
cluding As(HMs ) were analysized for total 24 soil samples collected. Analysis on characterization of soil contamination, accumulating factor
of copper and cadmium in surface soil, leaching loss ratio and extractable concentrations of HMs in soil were performed. The results show that
the highest concentrations of Cu and Cd were 1 950 and 88.1 mg-kg™ for surface soils, respectively. Cu and Cd were main contaminants from
the waste dumping site and caused the contamination of the surrounding soil. An analysis on accumulating factors of HMs indicated that Cu
was much easier to accumulate in the surface(0~20 cm) soil than Cd. The calculated leaching loss ratio of Cu and Cd suggest that Cu in surface soil
was diffcult to leach out while Cd was relatively easier to be leached out from surface soil to subsurface(20~40 cm and 40~60 cm )soil. A mod-
ified Tessier sequential extraction procedure was performed for all the soil samples. The obtained data suggested that 309%~80% of Cu in the
soil were present as organic matter bound species, and 1%~20% of Cu in the soil were present as exchangeale species. Comparing with Cu,
much higher percentages of Cd (50%~75% ) in the soil could present as exchangeable species, which could easily mobilize and transfer to
subsurface soil. Our study suggests that Cd in contaminated agricultural soils can pose a potential leaching risk to the environment.
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Figure 1 The sketch map of the sampling sites in the

invesligating area
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Table 1 The basic physical and chemical properties of

the soil samples

RFE A 1 2 3 4 5 6 7 8
BHUUE S /% 213 043 124 129 0.65 201 207 1.79
pH {8 62 75 50 49 43 65 47 45
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TR TP E AR S EE . SR HCI-HNO;-
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Table 2 The heavy metal concentrations of the soil samples of the

investigating area

BES SREER A Cd/ G/ Co/  Ni/ P/ Zn/
i’ FFlem mg-keg! mgeke! mg-ke! mg-keg” mg-kg”! mg-kg” mg kg™

1 0~20 489 56 83.1 1950 115 701 1270
20~40 658 88.1 419 1570 219 465 944
40~60 20 0.78 37 30.1 176 299 629

2 0~20 6 0.4 10.6 164 9 17 21
20~40 10 2.37 8.8 54 9 21 36

40~60 28 10 132 327 15 40 85
3 0~20 13 0.1 12.3 76 6 24 18

20~40 10 031 228 105 15 20 37
40~60 9 0.15 259 23 16 20 33
4 0~20 33 074 197 639 11 59 43

20~40 8 0.21 13 46 15 16 17
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Table 4 The correlations between the heavy metal concentrations

in the suiface soil of different sample sites

As Cd Cr Cu Ni Pb Zn
As 1
Cd  0.999%* 1
Cr 0489 0474 1

Cu  0.940%* 0.928** 0.686 1

Ni 0.781% 0.771% 0.924** 0.887%** 1

Pb 0225 0208 0.956** 0.455 0.781* 1

Zn 0.594  0.581 0.988** 0.756** 0.964** 0.917** 1

TE* FOR S%/KF T REAR, ** FOR 1%KF T RFMK, FIF.
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20~40 6 1.32 20.6 11 6 18 47 Eﬁmlﬁli}%'*ﬂ@é\ﬁﬁﬁtto
40~60 7 066 146 7 8 13 19 IR 2 T 123 F1 8 B0 RE s 2 2
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Table 3 The background level of the heavy metals of the investigating area (mg-kg™)
Z5Hl Cu 7n Cd As
X5k T Fl 0.023~40.35 20.70~47.70 28.07~145.91 0.010~0.380 3.69~40.05
T A I 20.11 31.35 63.99 0.060 13.17
KFE L S 4~34 10~50 11~95 0.020~0.800 1.6~1.8
R YA 12.13 25.63 38.19 0.120 5.12
1991 4E5R 1 Dy (8 66.5 30.4 107.3 1.956 9.3
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Figure 2 The proportions of the heavy metal concentrations in

different depth of each sampling site
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Table 5 The accumulating factor of the copper and the cadmium

in the surface soil

HE R Cd Cu ¥iE
1 -0.45 0.22 -0.115
2 -1.42 1.01 -0.205
3 -1.02 -0.32 -0.67
4 1.12 1.73 1.425
5 1.65 1.69 1.67
6 0.29 1.26 0.775
7 0.60 1.86 1.23
8 -0.26 0.23 -0.015
BaL(E] 0.06 0.96 —
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Table 6 The leaching loss ratio of the copper and

RRPERIRZNA TR o (HARIT R AR L3RS 1 pH
(ELIAN AR S PETF AN S0 25, IO SR bl i
JRIR I, S A AR L I ik S K A Y i
A 5 7381, A S e e R B R LU R 2 5%
K ZE ARG, DR PR G R IR HE R A ik 3
A

®8 E€RMARLLERS 11T pH ERHEXEH
Table 8 The correlations between the leaching loss ratio of the

heavy metals and the pH values of the soil

cadmium in the soil Tt E cd Cu pH
SRR wwe—Cd wwe—Cu B G wwe ¥9(H pH cd 1
1 0.612 0.446 0529 62 Cu 0.765 * 1
2 0.889 0216 05525 75 pH 0.486 0.128 1
3 1.118 0.592 0.855 5.0
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Table 7 The correlations of the heavy metal concentrations among

different depth in the soil

EE ] K- W#-TR
cd 0.999 ** -0.123
Cu 0.905 ** -0.038
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Table 9 The water extract ratio of the copper and cadmium

in the soil samples(% )

KA Cd Cu
1 543 0.03
2 1.72 0.09
3 1.97 0.11
4 1.16 0.16
5 2.07 0.18
6 0.42 0.28
7 5.47 0.14
8 2.80 0.45
1 2.63 0.18
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