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Abstract 
 
Gold mine poses environmental degradation due to high concentration of sulphates and metals 

contained in the effluents. A bulk volume of acidic water is generated from mine working, waste 

rock piles and tailing. Disposal of acid mine drainage before treatment poses a direct threat to 

drinking water, agriculture, vegetation, wildlife and waterways. This study addressed this issue by 

harnessing the metabolism of sulphate reducing bacteria, with ability to reduce sulphate, precipitate 

metals and produce carbonate which neutralizes acid and sulphide and chemically stabilizes toxic 

metal ions as solid metal sulphides. The study focused on treatment of Acid Mine Drainage (AMD) 

from Rosterman abandoned gold mines currently exploited by artisans. Anaerobic bioremediation 

was used to decontaminate AMD. Sulphate reducing bacteria were isolated from facultative pond of 

domestic wastewater treatment and inoculated in different batches. The physical conditions in each 

batch were controlled in order to get the performance of these bacteria on AMD in space and time. 

Three-way ANOVA was used to assess the differences among various variables; time, dilution and 

substrates. The results collected using Atomic absorption spectrophotometer for metal analysis, UV-

Visible spectrophotometer for sulphate analysis, showed that bacteria used to detoxify AMD were 

able to reduce sulphate, precipitate metal and raise the pH from 3 to 6. Compared to control 

treatments, Cu, SO4, Zn, Fe and were reduced by 72%, 65%, 59%, 36% and respectively thus 

following Cu>SO4>Zn>Fe in effectiveness. The results of this study are beneficial in treatment of 

wastewater containing sulphate and metals from different sources. It also reduces the land and time 

usually required in other methods of acid mine drainage treatment. Recommendations are made for 

integration of municipal wastewater and acid mine drainage treatment. 
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