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Distribution and Risk Assessment of Soil Heavy Metals Around a Smelter in South Jiangsu Province, China
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Abstract: Heavy metal smelting is considered as one of the most important anthropogenic metal emission sources. Heavy metal accumulated
to a toxic concentration level in environment will lead to ecological damages. We assessed the characteristics of heavy metal pollution in a
paddy soil surrounding smelter in southern Jiangsu. The soil was contaminated by heavy metals such as Cd, Pb, Hg, As, Zn and Cu. We col—
lected the topsoil(0~15 c¢m) of the farmland. The results showed that total heavy metal contents of Cd, Pb, Cu, Zn, Hg reduced with the in—
creasing distance from the pollution source. The concentration of Cd, Pb, Cu, Zn and Hg diminished from northeast to southwest, while As re—
duced from northwest to southeast. Pollution range of Cd and Hg was relatively larger than Zn. The contents of DTPA—extractable heavy metal
were reduced with the increasing distance from the pollution source. The safety limits of these samples were evaluated with the standard of
Nemerow pollution index. Comprehensive pollution index of heavy metal was 39.27 which exceeded 5 levels of the pollution degree. The most
serious pollutants were Cd and Hg ranging from 3.98 to 44.58 mg-kg™ and from 0.36 to 2.01 mg-kg™, respectively. This study suggested that
crop production in research area was under serious risk of heavy metal contamination.
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Table 1 The basic properties of tested soil
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Figure 1 Distribution map of soil sampling points
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Table 2 The soil evaluation standard of Nemerow pollution index
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Figure 2 Kriging maps of heavy metals in farmland soils
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Table 3 Descriptive statistics of heavy metal concentrations in farmland soils

Cd Zn Cu Pb Hg As
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Figure 3 Variation characteristics of effective heavy metal contents in farmland soils
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Table 4 Correlation coefficients among total and effective heavy metals contents in farmland soils

Total-Cd Total-Pb Total-Cu Total-Zn Total-Hg Total-As
Avail-Cd 0.974™ 0.688™ 0.534™ 0.925™ 0.657" 0.682"
Avail-Pb 0.661" 0.935™ 0.550™ 0.491* 0.894™ 0.784™
Avail-Cu 0.779* 0.721" 0.756™ 0.786™ 0.659™ 0.580™
Avail-Zn 0.915" 0.400™ 0.426™ 0.960" 0.378™ 0.515"
Avail-Hg 0.497" 0.440™ 0.504™ 0.462" 0.381" 0.105
"R P<0.01," 24 P<0.05,
RS RAIRESCEAREFANESTERE
Table 5 Heavy metal total variance explanation of factor analysis in farmland soils
es HIAEFHIE(E $REE
FHIE(E FE A= FHIE(E J5 2 BRE

1 4.13 68.86% 68.86% 4.13 68.86% 68.86%

2 0.78 13.04% 81.89%

3 0.71 11.85% 93.74%

4 0.22 3.67% 97.41%

5 0.12 1.97% 99.38%

6 0.04 0.62% 100%
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Table 6 The contents of effective heavy metals in farmland soils
TLE Cd Pb Cu Zn Hg As
EHEEHE/mg ke 11.58+0.57 206.31+8.60 21.55+1.10 27.31+0.97 0.25+0.01 16.78+3.06
B ELRE % 70.81 50.51 29.87 11.71 2543 25.00
R REIRECESMMEHMTRIER
Table 7 Heavy metal pollution index and share rate of farmland soils
cd Zn Cu Pb Hg As WP SR 5%
ifﬂ{‘jﬁ%?ﬁ‘ﬁ 54.49 1.17 1.44 1.63 3.28 2.24 - EREE
TEE Y HR%  84.81 1.81 225 2.54 5.10 3.48
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