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Treatment of Acid Mine Drainage Using Immobilized Beads Carrying Sulfate
Reducing Bacteria

Gyoung Man Kim!, Won Hur? and Hwan Jo Baek'*

Division of Environmental & Geosystem Engineering, Kangwon National University
Department of Bioengineering and Technology, Kangwon National University

The application of constructed subsurface-flow wetlands for treatment of wastewater from abandoned mines is
being increased. Crushed limestone, oak chips, and mushroom composites are often employed in a bulk form, as
the substrates in the bed media. Efficiency of the subsurface-flow treatment system drops with time as the hydrau-
lic conductivity of the wetland soil decreases significantly, presumably due to chemical reactions with the wastewa-
ter. The purpose of this study is to investigate the applicability of immobilized beads carrying sulfate reducing
bacteria for acid mine drainage treatment system. The ingredients of immobilized beads are organic materials such
as mushroom composite and oak chips, limestone powder for a pH buffer, mixed with a modified Coleville Syn-
thetic Brine. It was found that immobilized beads are more efficient than the bulk form for pH recovery, sulfate and
heavy metal removal.
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Table 1. Components of m-CSB medium (per liter).

Components Weight [grf]
NaCl 7
KH,PO, 0.027
NH,Cl1 0.02
CaCl,H,0 0.24
MgSO4TH,0 0.975
(NH,),S0, L.075
NaHCO, 19
Na-lactate 5.5
Table 2. Components of Limestone.
Components wt. %
Al,O5 0.01
CaO 57.49
Fe,0; (total Fe) 0.10
K,0 ND
MgO 1.21
MnO 0.03
Na,0 ND
P,0s ND
SiO, 0.02
TiO, ND
L.OI 46.96
Total 99.83

L.O.I: loss on ignition, N.D: not detected
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Table 3. Characteristics of AMD used in this study.

pH 2.85

Eh 240 (mV)

DO 7.04 (mg/liter)

Fe 156 (mg/liter)

Al 75.5 (mg/liter)

Zn 5.9 (mg/liter)

Cu 5.4 (mg/liter)
Sulfate 1533 (mg/liter)
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Fig. 2. Variation of pH, Eh, sulfate, Fe, Al and Zn with time.
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