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In order to reduce the energy consumption of membrane bioreactors (MBRs) and improve the microbial
fuel cell (MFC) effluent water quality simultaneously, we proposed an electrode-assisted membrane
bioreactor (e-MBR), in which MFC was integrated with MBR for wastewater treatment and energy
recovery. In this study, we therefore constructed MFC reactors equipped with different external
resistances (1-10, 000 ohm) that regulate the degree of anodic respiration and measured the reactor
performance and membrane—-foul ing potential of each MFC anode effluent by using cross—flow membrane
filtration systems to investigate the impact of anodic respiration on membrane foul ing. It was found
that although the COD removal efficiency was comparable, the fouling potential was significantly
reduced due to less production of biopolymer (a major foulant) in MFCs equipped with lower external
resistance (/. e, with higher current generation) as compared with aerobic respiration.
Furthermore, to explain why membrane fouling was mitigated, we investigated biopolymer (a main
membrane foulant) production by exoelectrogens. The results demonstrated that a dominant
exoelectrogen produced |less biopolymer under anodic respiration condition than fumarate (anaerobic)
respiration condition, which consequently leads to membrane fouling mitigation. This result
indicated that membrane fouling of MBR could be mitigated by applying anodic respiration without
air-scrubbing (/. e., aeration), leading to development of an electrode—assisted MBR (e-MBR) without
high energy—-demanding aeration




