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Performance of Electricity Generation and Feasibility of Discontinuous Power

Supply of MFC by Using Pretreated Excess Sludge as Fuel

ZHAO Yan-hui', ZHAO Yang-guo'?", GUO Liang'*
(1. College of Environmental Science and Engineering, Ocean University of China, Qingdao 266100, China; 2. Key Laboratory of
Marine Environmental Science and Ecology, Ministry of Education, Ocean University of China, Qingdao 266100, China)

Abstract: The feasibility of treating pretreated excess sludge and capacity of supplying continuous power of microbial fuel cells
(MFCs) were investigated. Two-chamber microbial fuel cells were started up and operated by using thermal pretreated excess sludge as
the substrate. Potential fluctuations were achieved by changing the cathode electron acceptor. During the changes of electron acceptor,
the operational stability of MFCs was assessed. The results indicated that the MFCs started successfully with oxygen as the cathode
electron acceptor and reached 0.24 V after 148 hours. When the cathode electron acceptor was replaced by potassium ferricyanide,
MFCs could obtain the maximum output voltage and maximum power density of 0. 66 V and 4.21 W-m ™, respectively. When the
cathode electron acceptor was changed from oxygen to potassium ferricyanide or the MFCs were closed circuit, the output power of
MFCs recovered rapidly. In addition, changes of electron acceptor showed no effect on the removal of COD and ammonia nitrogen.
Their removal efficiencies approached to 70% and 80% , respectively. This study concluded that MFC could treat the pretreated excess
sludge and produce electricity simultaneously with a high power density. The MFC could also achieve discontinuous electricity supply
during operation.

Key words : microbial fuel cells; excess sludge; electron acceptor; discontinuous electricity production; power density
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Table 1 ~ Characteristics of excess sludge used in the anode chamber and supernatant of thermal pretreated excess sludge
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Fig. 4 Effect of transient changes of cathode electron acceptor on the output voltage of MFC
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Fig. 5 Power density and polarization curves during electron acceptor transient changes
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