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Effects of mining activities on soil heavy metal pollution characteristics
and ecological risks in antimony mining areas

Huang Zhongjie s Deng Renjian s Zhou Saijun s Wang Jianqun
(School of Civil Engineering, Hunan University of Science and Technology, Xiangtan 411201, Hunan, P. R. China)

Abstract: In order to evaluate the impact of mining activities and ecological restoration measures on soil
heavy metal pollution in antimony mining areas, the pollution status and regional characteristics of Sb, As,
Pb and Cd in soils of different land properties among smelting area, road nearby ore, mining area and ore
tailing area of antimony mine area in Xikuangshan, Hunan were studied, in addition, the ground
accumulation index method and the potential ecological risk index method were used to evaluate pollution

and ecological risk. It was found that the average contents of Sb, As, Pb and Cd in soil samples in the
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study area were 3 619, 38 mg/kg, 82. 20 mg/kg, 244. 28 mg/kg and 30. 84 mg/kg respectively, and heavy
metal compound pollution were serious, the accumulation index method and the potential ecological risk
index method indicate that Sb and Cd pollution in antimony ore area is serious, As, Pb has mild to
moderate pollution, comprehensive has a strong ecological risk, among which Sb and Cd are the most
important pollution factors. Significant regional characteristics was showed by the heavy metal
concentration in soils among each areas because of mining activities such as smelting, mining,

transportation and stacking; the content of Sb in soil samples decreased successively in residue-field,

wasteland, forestland, sediment, grassland and vegetable-field, which indicated that the method of

grassland ecological restoration was an effective method to control soil antimony pollution.

Keywords: antimony mining area; heavy metal; soil pollution; regional characteristics; ecological risk
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Fig. 1 Sketch map for sampling site in this study area
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Table 2 Ground accumulation coefficient and pollution

level of heavy metals
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Table 3 Relationship between potential ecological risk
coeffieients (E.), risk indices (RI) of heavy metals

and pollution degree
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Table 4 The properties and contents of Sb, As, Pb and Cd in soils
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Fig. 2 Concentration, index of geoaccumulation and

potential ecological of heavy metals of soil samples
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of heavy metals of soil samples in different land properties
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