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A treatment study of acid mine wastewater and the performance of
electricity generation by coupling system using sludge
anaerobic fermentation-sulfate reducing bacteria

CAI Chang-feng, LUO Ya-nan,ZHANG Ya-fei, HUANG Zhi
(College of Biological and Chemical Engineering ,Anhui Polytechnic University , Wuhu 241000, China )

Abstract :In order to treat in-situ acid mine water from high sulphur coal mining area,a coupling system using micro-
bial fuel cell sludge anaerobic fermentation and sulfate reducing bacteria was proposed to investigate the effects of sul-
fate treatment and the performance of electricity generation under the conditions of different types of electrode , anode
area , pole spacing, and ion concentration. The results from a single factor experiment show that the optimal performance
of electricity generation is achieved with anode of carbon cloth and moderate inter-electrode distance(3 c¢m) ,and the
power density increases with the increase in NaCl concentration and the decrease in anode area. However,the optimal
conditions for sulfate removal rate are as follows:carbon cloth is anode , inter-electrode distance is 5 cm. The larger an-
ode area achieves a higher sulfate removal rate with a moderate ion concentration. For the constructed single room
without membrane carbon piece as the anode coupling system with the optimal sulfate removal , the maximum power
density of 2.093 3 mW/m’, the sludge COD removal of 43% after 10 days, the average sulfate removal rate of
194. 4 mg/ (L - d) were attained respectively. The highest sulfate removal rate is 64.3% ,which increase 24% com-
paring with the open circuit. The coupled electro-genesis system using sludge anaerobic fermentation-sulfate can
achieve synchronous degradation residual sludge and treat SO, wastewater.
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Fig. 1 Coupling system device schematic diagram
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Fig. 2 Coupling electrogenesis system output

voltage variation and pH
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Fig. 3 Influence of electrode type on power density of
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Fig. 4 Influence of electrode type on sulfate removal
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