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ABSTRACT

Several metalliferous including Guedo mine, Manjung mine and Joil mine located at the upper watershed of Namhan river,
were abandoned or closed since 1988 due to the mining industry promotion policy and thus disposed an enormous amount of
mining wastes without a proper treatment facilities, resulting in soil pollution. In this research, total and fractional
concentrations of heavy metals in mining wastes were analyzed and accordingly the degree of soil pollutions in the
abandoned mine area were quantitatively assessed employing the several pollution indices. The mining waste samples from
Guedo mine, Manjung mine and Joil mine recently abandoned were collected for the evaluation of the potential of water
pollution by mining activities. Index of geoaccumulation fractional composition and removal efficiency of some heavy metals
by different concentration of HCI treatment were analyzed. Index of geoaccumulation of Cd, Pb, Zn, Cu, Ni and Cr are 6,
4~6, 0~6, 4~5, 2 and 0 respectively. The index of geoaccumulation of Cd, Pb, Zn and Cu reveals the mining wastes has high
pollution potential in the area. According to sequential extraction of metals in the mine wastes organic fraction of Cu,
reducible fraction of Pb, residual fraction of Ni and Zn were the most abundant fraction of heavy metals in mining wastes.
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Fig. 1. Location of sampling sites of mining wastes.
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Table 1. Class of Index of geoaccumulation

Igeo Igeo-class  Designation of mining waste quality

>5 6 very highly polluted

4-5 S highly to very highly polluted
3-4 4 highly polluted

2-3 3 moderately to highly polluted
1-2 2 moderately polluted

0-1 1 unpolluted to moderately polluted
0 0 unpolluted
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Fig. 2. Diagram showing the texture of the mining wastes in
study areas(A : Guedo mine, B : Manjung mine, C : Joil mine).
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Table 2. Texture characteristics of mining wastes from Geudo mine, Manjung mine, Joil mine

Mine sand silt clay mean sorting skewness kurtosis texture
Guedo 59.9 317 84 3.40 2,670 041 1.06 siltysand
Manjung 63.6 259 10.5 3.58 238D 0.43 1.40 siltysand
Joil 7.1 45.6 47.3 7.80 2270 -0.10 0.86 siltyclay
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Table 3. Summary of the indices of geoaccumulation of trace
metals in mining wastes

Mine Copper Lead Nickel Cadmium
Guedo 5 4 2 6
Manjung 4 4 2 6
Joil 4 6 2 6
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Fig. 3. Fractional composition of copper of mining wastes.
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Fig. 4. Fractional composition of lead of mining wastes.
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Fig. 5. Fractional composition of nickel of mining wastes.
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