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Mechanism and Substrate Effect of Bioelectrochemical System Enhanced Anaerobic Digestion / LIANG Jiawei
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Environmental Science Guilin University of Electronic Technology Guilin 541200 China)

Abstract: In this paper the mechanism of bioelectrochemical system ( BES) enhanced anaerobic digestion and the effect
of different substrates on the enhancement was studied. The experimental results showed that the concentration of methane in
the biogas produced by BES could be increased stably while the instability caused by the accumulation of volatile fatty
acids in the acid production stage could be avoided. When the substrates were glucose and sodium acetate respectively the
methane concentrations and methane yields from BES reactor were both higher than those in the traditional anaerobic diges—
tion reactor. When the substrate is glucose the average methane concentration of a single batch is 71.7% . When the sub—
strate is sodium acetate the maximum average methane concentration in a single batch of feed can reach 85.4% and the
maximum methane yield in a single day tank is 1.24 m®+*m >d~". Through high<hroughput sequencing analysis of microor—
ganisms in the BES reactor it was found that the proportion of archaea microbial community that can generate methane by
reducing CO, was 82.2%  which reflected that the methanogens that can reduce CO, were dominant in the BES. The exper—
imental results showed that BES had a clear degradation effect on propionate and the propionate concentration in the reac—
tor decreased from 1100 mg*L ™" to 10 mg*L ™" within 15 days which could avoid excessive acidification of the substrate.
Key words: bioelectrochemical system; anaerobic digestion; in situ upgrading of biogas; substrate effect; propionate deg—

radation
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