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Fig.1 Map showing distribution of coal spoil piles in Heshan mining area and

manipulated images of the large spoil pile ( GD06)
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Fig.2 Schematic diagram of experimental device

of coal gangue in dynamic leaching
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Table 1 Mineral, chemical compositions and heavy

metals content of coal gangue
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Fig.3 Curves of leaching concentrations of heavy metals (As, Cd, Cr, Cu, Ni, Pb and Zn)
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Fig.4 Curves of leaching concentrations of heavy metals ( As, Cd, Cr, Cu, Ni, Pb and Zn)

in the static immersion experiment under different temperatures of 35°C, 40°C and 45°C
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Fig.5 Curves of leaching concentrations of heavy metals (As, Cd, Cr, Cu, Mn, Ni,

Pb and Zn) versus leaching times in the dynamic leaching experiment
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Table 2 Comparison between national water quality standard
and the highest concentration of heavy metals in static

immersion and dynamic leaching experiments
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cd <0.005( <0.01) 0.0017 0.0038
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Leaching experiment and environmental effect of heavy metals
of coal gangue in Heshan mining area, Guangxi province

ZHOU Chen-xin, LI Xiao-gian, ZHOU Jian-wei

(School of Environmental studies, China University of Geosciences( Wuhan) , Wuhan, Hubei 430074, China)

Abstract; Good understanding of leaching and release characteristics of heavy metals in coal gangue is
significant for evaluation and prevention of environmental pollution of coal gangue. A large coal spoil pile
(GDO6) located in Lilan coal mine of Heshan city was selected to do static immersion and dynamic leaching
experiments of coal gangue, to reveal leaching and release characteristics of eight heavy metals ( As, Cd, Cr,
Cu, Mn, Ni, Pb, Zn) under different pH value, temperature and interaction way with water. The leaching
concentrations of these heavy metals except for undetected Mn in the static immersion experiment increase with
time. Release of heavy metals under normal temperature is characterized as quick release at the early period
and as slow release at the later period, whereas release rate of some heavy metals such as Cr, Cu, Pb increase
at the later period of immersion under higher temperature. Release of these eight heavy metals is characterized
as intermittent quick release with higher leaching concentration than that in the static immersion. pH values
and temperature are important factors affecting leaching concentration of heavy metals under the static
immersion. The leaching concentrations of heavy metals increase with increasing temperature, while different
heavy metals show different leaching pattern under different pH values. Zn, Ni, Cd and As of coal gangue are
the easiest polluting soil and groundwater of heavy metals with higher releasing concentration and rate in both
static immersion and dynamic leaching experiments.
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