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Removal from Acid Mine Drainage

Byeong Cheon Paik - Kwangbok Kim

Division of Civil and Environmental Engineering, Yosu National University

ABSTRACT

SRB(Sulfate Reducing Bacteria) converts sulfate into sulfide using an organic carbon source
as the electron donor. The sulfide formed precipitates the various metals present in AMD(Acid
Mine Drainage). In this study, the effects of temperature on sulfate reduction and heavy metals
removal from AMD were investigated in batch and continuous flow reactors operating at the
range from 15C to 40C., Reduced sulfate/removed COD(mg/mg) ratio maximized at
temperature of 30°C in the batch reactor operating at COD(glucose)/sulfate ratio of 0.5 and
then removal efficiencies of heavy metals were 97.5% of Cu, 99.99% of Pb, 99.99% of Cr, 49%
of Mn, 98% of Zn, 99.99% Cd and 92.4% of Fe. Two anaerobic floating media reactors were
continuously operated at hydraulic retention time of 3days. COD/sulfate ratio from 0.3 to 0.8,
temperature from 30°C to 35¢C, and alkalinity of 1.000mg/ ! (as CaCQs). At COD/sulfate(SOs)
ratio of 0.5 and temperature of 35C, the ratic of reduced sulfate(SO)/removed COD{(mg/mg)
kept about 1 and the reactor achieved 99.99% of Cr. Pb and Fe, 98% of Cd, and 90% of Mn
removal efficiencies, respectively, Decreasing temperature to 30°C increased the ratio of reduced
sulfate(SO4) /removed COD(mg/mg) to 131. Amount of sulfate reduction maximized at the
temperature of 30C and the COD/sulfate ratio of 0.4 in the influent and then removal
efficiencies of heavy metals were 100% of Fe, 100% of Pb, 99.99% of Cr, 97.3% of Mn, 99.9%
of Zn, 99.9% of Cd and 99.9% of Cu,
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Fig. 1. Schematic diagram of the experimental apparatus.
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Table 1. Composition of the Synthetic Acid
Mine Drainage Used This Study

Components Con(c ;r;t/r]z;tlon
SO NazSOs 1,000
Fe FeCl; - nH0 250
Mn MnCl, - 4H:0 20
Zn ZnCl 10
Cd Cd(NOs)z - 4H:0 10
Pb PbClz
Cu CuClz - 2H.0 8
Cr CrCls - 6H0
( ikél:éto};) NaHCO; 1,000
NH,Cl 170
KoHPO, 50
Nutrient KH2PO4 50
MgCls - 6H,0 40
KCl 50
FeClz - nH,0 2
ZnCly . 0.05
CuCl; - 2H,0 0.03
egﬁzzt MnClz - 4H:0 05
H3BOs 0.05
NiCl; - 6H.0 - 005
CoCl; - 6H20 0.05
Biotin - 00312
Cyanocobalamin 0.0016
Folic acid 0.0312
L Nicotinic acid 0.08
Vitamin
Ca-Pantothenate 0.08
Pyridoxin-HCl 0.16
Riboflavin 0.08
Thiamin-HCl 0.08
pH 30
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