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Unveilingthehighactivityoriginofsingleatom
ironcatalystsforoxygenreductionreaction

Withthesupportbythe National NaturalScience FoundationofChinafor Distinguished Young
Scholars,theresearchteam directedbyProf．CaoDaPeng (曹达鹏)attheStateKeyLaboratoryof
OrganicＧInorganicComposites & College of Chemical Engineering,Beijing University of Chemical
Technology,andtheSchoolofMaterialsScienceandEngineering,BeihangUniversity,recentlyreported
theoriginofhighＧORRactivityofsingleatomFecatalysts,whichwaspublishedinPNAS (２０１８,１１５:
６６２６—６６３１)．

DevelopinganefficientnonpreciousＧmetalelectrocatalysttoreplacethePtＧbasedcatalystsforoxygen
reductionreaction(ORR)isstillagrandchallenge,becausetheextremedependenceofORRonPtＧbased
catalystsseverelyhinderstheircommercialapplications．Metallicsingleatomcatalysts(SACs)havebeen
consideredasanidealcandidate,becauseSACsprovidethemaximumatomicefficiencyandpossessthe
refinedMＧNＧCconfiguration (M＝Fe,Co,Ni,etc．),whichalsooffersanopportunitytoexplorethe
originofhighcatalyticactivityofSACs．

Cao􀆳sgroupproposedasurfactantＧassistedmethodtosynthesizesingleatomFecatalystssupportedon
NＧdopedcarbons (SAＧFe/NG)．The SAＧFe/NG catalystpossessesextremely outstanding catalytic
activitiesforORRinbothacidicandalkalinemedia．Impressively,theSAＧFe/NGＧbasedacidicproton
exchangemembranefuelcell(PEMFC)exhibitsahighpowerdensityof８２３ mW cm－２．Combining
experimentalresultsandDFTcalculations,theyforthefirsttimerevealthattheoriginofhighＧORR
activityofSAＧFe/NGisfromtheFeＧpyrrolicＧNspecies,becausesuchamolecularincorporationisthekey
toleadingtotheactivesiteincreaseinanorderofmagnitudewhichsuccessfullyclarifiesthebottleneck
puzzleofwhyasmallamountofironintheSAＧFecatalystscanexhibitextremelysuperiorORRactivity．

ThesefindingsmayprovidenewinsightintotheoriginofhighＧORRactivityofSACs,andalsooffera
universalsurfactantＧassistedmethodtodevelophighlyefficientSACs．

Figure　A universalsurfactantＧassistedsynthesis method,activesitesand ORR propertiesofSAＧFe/NG catalysts,and
performanceofPEMFC．


