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ABSTRACT

The research was conducted to measure the heavy metal pollution of soils and
vegetations adjacent to the closed Daeseong coal mine in Keumsan, Chungnam. The
studied area was divided into two sites: the coal-bearing poiluted and the non-polluted
without coal. The samples of the weathered soils and vegetations(Miscanthus sinensis(MS)
and Pinus rigida(PR)) were collected from both area. Cr, Mo, Ni, and Fe concentrations
were high in the polluted soils, whereas Co, Sc, and Zn concentrations were high in the
non-polluted soils. In the vegetations, Co, Cr, Sc, and Fe concentrations in the roots of
MS and PR growing on the polluted sites were higher than the above-ground. However,
on the non-polluted sites, Mo and Ni concentrations had an opposite trend. In the above-
ground parts, high heavy metal concentrations (except Cr) were shown in MS of the non-
polluted sites, whereas in the roots, heavy metal concentrations (except Zn) were high in
the polluted sites. In the average heavy metal concentrations of two plants, most elements
(except Zn) were lower in the plants than the soils. Comparing with vegetations and
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adjacent forest soils, heavy metal concentrations of the MS were similar to those of soil
concentraions relative to the PR, suggesting that absorptions of the elements were higher
in the MS than the PR.

Key words : the closed coal mine, heavy metal concentration, soil, Miscanthus sinensis,
Pinus rigida
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Fig. 1. Sample localities of forest soils(FS),
Miscanthus sinensis(MS) and Pinus
rigida(PR) from the closed Daeseong

coal mine in Keumsan, Chungnam.
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Table 1. Comparisons of Heavy Metal Concentrations of the Closed Daesung Coal Mine in

Keumsan, Chungnam with Other Coal, Shale and Soil Data

. o Ni Co Cr Mo Sc Zn Fe
Locality | Characteristics Remark
(ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (%)
FS-2 Polluted soil 127 12 86 121 4 57 4.76
FS-4 Polluted soil 102 5 101 265 3 40 7.01 This
FS-1 | Non-polluted soil | 65 29 83 15 7 80 4.96 studied
FS-3 | Non-polluted soil| 20 10 39 6 2 46 3.89 area
FS-10 | Non-polluted soil | 31 18 32 3 3 55 3.56
Coal - 0.5-80 | 0.5-30 | 0.5-60 | O.1-10 - 5-300 - Swaine'"
Turekian &
Shale - 68 19 90 2.6 - 120 - Wedepohl™
Soil - 2-500 | 1-40 |5-1000| 0.2-5 - 10-300 - Swaine?”
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Table 2. Heavy Metal Concentrations of Miscanthus sinensis and Pinus rigida near the Closed

Daesung Coal Mine in Keumsan, Chungnam

. . Ni Co Cr Mo Sc Zn Fe
Locality | Characteristics
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (%)
MS-1(U) 2 1.1 3.8 1.60 0.02 21 0.011
Polluted
MS-1(L) 8 28.0 480 12.00 9.70 44 2.380
MS-2(U) 2 0.5 1.5 0.88 0.04 12 0.022
Polluted
MS-2(L) 4 9.3 19.0 13.00 2.30 18 0.947
MS-3(U) 13 6.6 2.3 3.00 0.15 120 0.083
Unpolluted
MS-3(L) 5 15.0 150 0.05 2.40 140 0.508
PR-5(U) 2 1.7 0.9 0.67 0.05 28 0.014
Polluted
PR-5(L) 2 2.4 2.6 0.05 0.25 14 0.066
PR-6(U) 2 1.1 1.4 2.30 0.13 36 0.019
Polluted
PR-6(L) 3 6.0 130 11.00 2.20 18 0.702
PR-8(U) 2 0.9 1.7 0.24 0.10 15 0.037
Unpolluted
PR-8(L) 2 1.2 2.6 0.16 0.53 17 0.119

vegetation
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Abbreviation ; MS : Miscanthus sinensis, PR : Pinus rigida, U : upper part of vegetation, L :

root of
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Fig. 2. Comparisons of heavy metal concentrations(Avg.) among Miscanthus sinensis(MS) and

Pinus rigida(PR) and adjacent to forest soil(FS) from the closed Daeseong Coal Mine in

Keumsan, Chungnam. All elements are in ppm except Fe(wt %). Scale is logarithm.
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