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Abstract

This study was carried out to utilize the coal bottom ash generated in a circulating fluidized bed combustion boiler as a
treatment agent for heavy metal ions, and experiments were conducted to remove heavy metal ions from the acid mine drainage.
The batch experiments were conducted to investigate the influence of dosage of ash, initial concentration of solution on the
removal capacity of heavy metal ions (Cu, Cd, Cr, Pb). The results of the experiment showed that the total removal capacity of
heavy metals was 30.8 mg/L and 46.4 mg/g, respectively, under the condition that the concentration of coal ash was added as 15
g/L of heavy materials and 10 g/L of light materials. After that, a long-term column experiment was performed to determine the
maximum removal capacity of heavy metal ions (Cu, Cd, Cr, Pb, As), and the removal capacity for each metal component was
investigated. After approximately 60 days of operation, the maximum removal capacity of heavy metals was 23.6 mg/g at pH
9.25.
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Table 1. Concentration of major metals in AMD and synthetic AMD (Unit : mg/L)

Sample pH As Cd Cr Cu Pb Cr SO*

AMD 343 0.03 0.01 0.03 0.11 0.05 12.06 552.49
Synthetic AMD 3.41 199.55 197.23 203.75 225.32 20.22 1,257.94 758.71
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Fig. 1. Eh-pH Diagram for Pb-S-O system at 25°C by HSC
Chemistry.
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Table 2. Chemical composition of bottom ash samples (Unit : Wt%)

Sample (Su'ie) Ca0 | Si0; | ALO; | Fe;05 | MgO | SO; | As:05 | CdO | CrO; | CuO | PbO
Heavy materials Pgo>250 11.8 49.0 | 235 1.9 59 - - 0.026 | 0.004 | 0.004
Light materials Pgo<44 41.9 11.1 6.8 3.6 28.3 0.015 - 0.014 | 0.013 | 0.005
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(b) Light materials

Fig. 3. Variation of pH and residual concentration of heavy
metals from bottom ash as a function of ash dosage.
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Table 3. Chemical composition of bottom ash samples after column test (Unit : Wt%)

Sample CaO SiO, AlLO; As,05 Cdo Cr,0; CuO PbO
Heavy materials 11.79 49.00 23.45 - - 0.026 0.004 0.004
Residue 1 0.76 18.79 11.34 20.83 0.14 26.40 0.55 2.38
Residue 2 1.09 26.33 14.04 15.65 0.07 21.44 0.46 1.77
Residue 3 2.06 35.51 20.29 6.22 0.03 13.23 0.45 0.49
Residue 4 2.13 38.86 23.50 4.19 0.03 10.26 0.59 0.34
Residue 5 2.82 45.15 23.75 3.20 1.02 2.64 5.06 0.15
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0.57 mg/g, Cu 6.3 mg/gP|H & A| 752 23.6 mg/gO|t}.
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