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Abstract: Dual-cathode three-chamber microbial fuel cells ( MFCs) were constructed to realize
simultaneous nitrogen removal and electricity generation, and the mechanism of nitrogen removal was ana-
lyzed. During separate-batch feeding phase, the maximum power densities of anaerobic anode, aerobic
cathode and anoxic cathode chambers were 1.0 W/m’, 0.34 W/m’ and 0. 31 W/m’ respectively, and
the coulombic efficiencies for anaerobic anode and anoxic cathode chambers were (21.4 +8.8)% and
(49.35 £1.0) % respectively. COD and NH,” — N removal efficiencies of the anaerobic anode chamber
were (98.9 £0.2)% and (46.5 £4.0)% respectively, nitrification rate of aerobic cathode chamber
and denitrification rate of anoxic cathode reached about 100% and (45.2 +3.8) % respectively. During
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single-continuous feeding phase, power densities of anaerobic anode, aerobic cathode and anoxic cathode
chambers were 1.0 W/m’, 0.4 W/m’ and 0.4 W/m’ respectively, and the coulombic efficiencies of an-
aerobic anode and anoxic cathode chambers were (2.5 £0.2)% and (18.3 +£0.4)% respectively.
When the circuit was disconnect, the COD and NH,” — N removal efficiencies of the anaerobic anode
chamber were reduced by 9.1% and 7.5% respectively, the nitrification rate of aerobic cathode chamber
and the denitrification rate of anoxic cathode were reduced by 4% and 8.8% respectively, and the total
removal efficiencies of COD, NH,” — N and TN were reduced by 2.3% , 5.8% and 15.6% respectively,
which showed that organic oxidation by the anode and nitrification/denitrification process of the cathode
could be promoted by electricity production of the MFCs. However, low coulombic efficiencies of anaero-
bic anode and anoxic cathode chambers were obtained, indicating the existence of organic oxidation dur-

ing non-electrochemical process and nitrate reduction.
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