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Variations in Geochemical characteristics of the Acid Mine Drainages due to
Mineral-Water Interactions in Donghae Mine Area in Taebaek, Korea

Jeong-Jin Kim* and Soo-Jin Kim

School of Earth and Environmental Sciences, Seoul National University, Seoul 151-742, Korea

There are several abandoned coal mines around Donghae mine area in the Taeback coal field. Two major creeks,
Soro and Sanae, are contaminated with the colored precipitates formed from the coal mine drainages. Bed rocks of
the study area consist of limestone, shale, and sandstone. Limestone consisted mainly of calcite and dolomite, and
shale of quartz, pyropyllite and chlorite, and sandstone of quartz and illite. Coal coal spoil dumps composed mainly
of pyrite and chlorite. The oxidative dissolution of sulfide minerals leads to acid mine drainage and adds the metal
ions in the stream water. The ion concentrations of Fe, Ca, Mg, Al, Si, SO, in the stream polluted by AMD are
generally higher than those in the unpolluted stream water. High concentrations of Ca and Mg, Al and Si can be
resulted from dissolution of carbonate minerals such as calcite, dolomite and aluminosilicates such as chlorite, pyro-
phyltite. Although the Fe, Al, Si, SO4 contents are considerably high in the acid water released from the mine adits,
they become decreased downstream due to dilution of unpolluted water and precipitation of oxide/hydroxide and
sulfate minerals on the bottom of stream.

Key words : coal mines, pyrite, AMD, aluminosilicates, oxide/hydroxide
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Fig. 1. Hydrological system and sampling sites in the Donghae mine area.
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Fig. 2. Geological map and cross section of the study area.
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Table 2. Monthly total precipitations in the Taebaek area. (unit: mm)
Years Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1999 33 6.4 782 1195 1155 1795 1475 4354 4625 870 250 6.6
2000 34.4 2.2 163 535 805 1155 995 2905 4690 i85 265 30
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Ag. 3. Variations of EC, Eh, and ion concentration against pH in acid mine water and unpoluted stream water from the study area.
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Fig. 4. Variations of cation concentration against pH in acid mine water and unpoluted stream water.
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Fig. 6. X-ray diffraction patterns of the white precipitate
(Al-sulfate) heated at give temperatures for 3 hours.
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Fig. 7. X-ray powder diffraction patterns of coal dump and bed rock around Donghae min in the study area.
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