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Interaction between metal oxide and microorganism and application

in energy and environment
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(State Key Laboratory of Clean Energy Utilization, Zhejiang University, Hangzhou 310027, Zhejiang, China)

Abstract: Since solar power was introduced into the microbial fuel cell (MFC) field, there is great interest in
microbial electrochemical-photoelectrochemical synergetic systems used for electrogenesis, fuel production or
environmental cleaning. Metal oxide is a common medium in solar power conversion. Research on interaction
between microorganism and metal oxide is necessary to understand synergy mechanism or enhance efficiency. In
this paper, various interactions between microorganism and metal oxide are summarized according to physical
absorption, microbial weathering, microbial mining, photocatalytic sterilization and microbe-metal oxide synergistic
effects, providing a reference for the construction of efficient microbial electrochemical-photoelectrochemical
synergetic systems.
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Table 1 Photoelectrochemical-microbial electrochemical synergetic systems
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MFC with electrode MFC with anode air carbon felt CeO, Geobacteraceae,  low activation overpotential on  [25]
modified by metal modified by metal modified by Aeromonas hydrophila, anode, small charge transfer
oxide oxide nano-CeO, Clostridium resistance, high coulombic
butryricum, et al efficiency
MFC with cathode graphite felt carbon felt  Fe,O,, MnO,  manganese oxide short starting time, better [26, 28]
modified by metal modified by covered by bacteria (MOB), electrogenesis of biocathode,
oxide iron/manganic oxide biofilm electricigen longer elecreode life
MEFC with anode Pt FTO glass a-Fe;0;  Shewanella oneidensis  photoanode firstly covered [77]
modified by covered with MR-1 with biofilm directly, strong
photocatalytic hematite NW current under light
metal oxide and biofilm
photoelectrode-  photoanode-marine  stainless steel stainless steel TiO, marine microorganism large output current, without [73]
microbial electrode microbial cathode covered with covered with metal ion reveal
synergetic system system biofilm TiO,
photoanode-biocath  graphite covered graphite rutile, Acidithiobacillus enhanced microbial growth [6]
ode system for with biofilm covered with goethite ferrooxidans, with photon-biomass
microbial growth metal oxide Alcaligenes faecalis transformation
and soil
microorganisms
photocathode-bioan  rutile/graphite anaerobes rutile anaerobes high electron transfer [72]
ode system for  composite electrode efficiency and better pollution
environmental cleaning under synergetic
cleaning catalysis
photoanode-biocath ITO glass covered GCE covered TiO, bilirubin oxidase membrane-less, high light [79]
ode system for ~ with TiO, nanotube with enzyme  nanotube energy-biomass transformation
electrogenesis efficiency
photocell-MFC  photo cell enhanced ~ TiO; photocell Pt photocell TiO, shewanell, microbe in photovoltage assisted [75]
synergetic system microbial hydrogen anode, microbial  cathode, air waste water continuous hydrogen
production system MFC anode MFC cathode production
MFC enhanced TiO, photocell carbon paper TiO, anaerobes enhanced degradation of [76]
photocell for anode, microbial photocell organic pollutant
organic pollution MEFC anode cathode,
cleaning Pt-C-air MFC

cathode
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