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BreakthroughsinmicrobialＧfuelＧcellanode
materialachievinghighpowerdensity

SupportedbytheNationalNaturalScienceFoundationofChina,theteamledbyProf．LiuShaoQin(刘
绍琴)fromtheSchoolofLifeScienceandTechnology,HarbinInstituteofTechnology,madeprogressin
anodematerialsofmicrobialfuelcells,which waspublishedinAdvanced Materials (２０１８,３０(２２):
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Figure　 (a)SEM imageofbiofilm growthontheFeS２/rGO
anode．(b)Polarizationandpowerdensitycurvesofdifferent
anodes．(c)Structureofmicrobialcommunityatdifferentanodes．
(d)CorrelationbetweenCODremovalefficiencyand maximum
powerdensityofdifferentanodesforthetreatmentofeffluents
fromabeerfactorywastewater．

Microbialfuelcells(MFCs),inwhichelectricityisgeneratedbasedonmetabolismoforganiccompounds
byelectrochemicallyactivemicroorganisms,areabletobringtogetherenergyproductionandwastewater
treatmentinasustainableandcostＧefficientway．Tillnow,progresshasbeenmadeintermsofefficiency
andapplicabilityofMFCs,butthedifficultyofachievingthehighpowerespeciallyinrealsamplesremains
abottleneckfortheir practicalapplications．Generally,theanodethatservesasthe habitatfor
microorganismsmainlydeterminesMFCperformances．Prof．Liuetal．suggestusinggraphenedecorated
withFeS２nanoparticlesasMFCanodebasedonthefactthatanchoringofFeS２nanoparticlesovergraphene
notonlyincreasesthesurface area and
electricalconductivityofgraphene,butalso
enrichesGeobacterspeciesontheelectrode
substrate and facilitates extracellular
electrontransferinMFCs．Asaresult,the
FeS２ nanoparticles decorated graphene
anodesgiverisetoafaststartＧuptimeof２
days,anunprecedentedpowerdensityof
３２２０ mW m－２ andaremarkablecurrent
densityof３．０６ A m－２ intheacetateＧ
feedingand mixed bacteriaＧbased MFCs．
Mostimportantly,theFeS２ nanoparticles
decoratedgrapheneanodessuccessfullyrun
anelectromagneticalpendulumandachieve
a power density of３１０ mW m－２ with
simultaneousremovalof１３１９±２８mgL－１

COD in effluents from a beer factory
wastewater．Thecharacteristicsofimproved

power generation and enhanced pollutant
removal efficiency open door towards the
developmentofhighＧperformance MFCsvia
rationalanodedesignforpracticalapplication．


