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Simulation Experiment on Control of Coal Gangue Pollution Using Sewage—sludge and Fly Ash Covering

MA Bao-guo'?, HU Zhen—qi*

(1.College of Hydroelectricity, Hebei University of Engineering, Handan 056021,China; 2.Institute of Land Reclamation and Ecological
Restoration, China University of Mining and Technology, Beijing 100083, China )

Abstract ; Column leaching tests were conducted to explore the effects of sewage—sludge and fly ash covering on controlling acid and heavy
metal contamination from coal gangues. Covering with sewage—sludge and fly ash significantly increased pH values but decreased Eh, EC,
Fe and SOY concentrations in the drainage, thus reducing concentrations of heavy metals profoundly. Concentrations of cadmium, copper,
iron, lead, nickel and zinc were all lower than 0.002 mg - L.~'. Additions of sewage-sludge and fly ash prevented the oxidation of sulfide in
coal gangues, increased the alkalinity and adsorption, decreased the population of Thiobacillus ferrooxidans, thus enhancing immobilization
of heavy metals via precipitation of sulfide and carbonate through biological (SRB) sulfate reduction, and reducing the oxidation process of
sulfide through iron coating on the surface of sulfide. The results indicate that sewage—sludge and fly ash could effectively prevent acid—
mine drainage and heavy metal contamination from coal gangues in situ treatment systems, and that covering with 5 ¢m thick sludge shows
the greatest controlling effects.

Keywords: coal gangue; acid mine drainage; sewage sludge; fly ash; heavy metal contamination
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Figure 1 Diagram of leaching tests on control of pollution from

coal gangues covered with sewage sludge and fly ash
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Table 1 Properties of coal gangue ,sludge and fly ash

FitE WAFA 1518 MHEIK
pH 2.89 7.46 9.89
R+ ¥/ % 84.1 — 938
% 9.1 6.0 10.1
FHC 1% 0.9 2.6 22
HERT 1% 5.9 — —
% — 1.8 —
I3 R4 1% — 324 4.7
AT 1% — — 2.0
Ak 55/ % — 57.2 71.2
TOC/% 6.62 45.6
N/% 2.01 2.92
P/% 0.21 0.73
Fe/% 8.07 2.18 6.92
SI% 342 0.79 0.56
Cd/mg-kg 0.12 0.67 0.11
Cr/mg-kg” 22.02 21.46 22.35
Cu/mg kg 25.03 136.61 37.52
Ni/mg-kg™ 14.98 10.96 19.64
Pb/mg-kg™ 3.88 7.95 4.43
Zn/mg-kg 26.51 430.39 28.12
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Figure 2 Variation of pH, EC and Eh in column leaching tests under different treatments
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Figure 3 Variation of SO7 and Fe ion concentrations in leaching tests under different treatments
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Figure 4 Variation of Cd,Cu,Pb,Zn and Ni concentrations in leachates under different treatments
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