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Influence of Substrate COD on Methane Production in Single-chambered

Microbial Electrolysis Cell
TENG Wen-kai, LIU Guang-li, LUO Hai-ping*, ZHANG Ren-duo, FU Shi-yu

( Guangdong Provincial Key Laboratory of Environmental Pollution Control and Remediation Technology, School of Environmental
Science and Engineering, Sun Yat-sen University, Guangzhou 510275 ,China)

Abstract: The chemical oxygen demand (COD) of substrate can affect the microbial activity of both anode and cathode biofilm in the
single-chamber methanogenic microbial electrolysis cell (MEC). In order to investigate the effect of COD on the performance of MEC,
a single chamber MEC was constructed with biocathode. With the change of initial concentration of COD (700, 1000 and 1350
mg-L™"), the methane production rate, COD removal and energy efficiency in the MEC were examined under different applied
voltages. The results showed that the methane production rate and COD removal increased with the increasing COD. With the applied
voltage changing from 0.3 to 0.7 V, the methane production rate increased at the COD of 700 mg-L ™", while it increased at first and
then decreased at the COD of 1000 mg-L~" and 1350 mg-L™'. A similar trend was observed for the COD removal. The cathode
potential reached the minimum ( —0.694 +0.001) V as the applied voltage was 0.5 V, which therefore facilitated the growth of
methanogenic bacteria and improved the methane production rate and energy efficiency of the MEC. The maximum energy income was
0.44 kJ 0. 09 kJ (1450 kJ-m™) in the MEC, which was obtained at the initial COD of 1000 mg-L ™" and the applied voltage of
0.5 V. Methanogenic MECs could be used for the treatment of wastewaters containing low organic concentrations to achieve positive
energy production, which might provide a new method to recover energy from low-strength domestic wastewater.

Key words : microbial electrolysis cell ; methane production; biocathode; chemical oxygen demand; voltage
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