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ChromiumＧrutheniumoxidesolidsolution
electrocatalystforhighlyefficientoxygen

evolutionreactioninacidicmedia

WiththesupportoftheNationalNaturalScienceFoundationofChinaandtheaidedprogramforScience
andTechnologyInnovativeResearchTeamofNingboMunicipality,theresearchteamledbyProf．Chen
Liang(陈亮)atNingboInstituteofMaterialsTechnologyandEngineering,ChineseAcademyofSciences,

reportedachromiumＧrutheniumoxidesolidsolutionelectrocatalystforthehighlyefficientoxygenevolution
reaction(OER)inacidicmedia,whichwaspublishedinNatureCommunications(２０１９,１０:１６２)

Thedevelopmentofactive,acidＧstableandlowＧcostelectrocatalystsfortheoxygenevolutionreactionis
urgentandchallenging．Inthepresentwork,anIridiumＧfreeandlowrutheniumＧcontentoxidematerial
(Cr０．６Ru０．４O２)waspreparedbasedonthemetalＧorganicframeworkwithremarkableoxygenevolution
reactionperformanceintheacidiccondition．Itshowedarecordlowoverpotentialof１７８mVat１０mAcm－２and
maintainedtheexcellentperformancethroughoutthe１０hchronopotentiometrytestataconstantcurrentof
１０mAcm－２in０．５M H２SO４solution．ComparedwithpureRuO２,thedrasticallyenhancedstabilityis
relatedtotheloweroccupationattheFermilevel,whilethehigheractivityresultsfromthealtered
electronicstructures．ThecalculatedfreeenergydiagramsforOERfurtherdemonstratealowerenergy
barrierfortheformationof∗OOH,whichistheratedeterminingstep(RDS)．Ontheotherhand,Ru
playsakeyroleininducingtheformationofruileＧstructuredCrO２andthusCrO２ＧRuO２solidsolutions
becauseRuO２andCrO２sharethesamerutilestructureandhavesimilarlatticeconstants．Thesefindings
andresultsopenaroutetodesignhighlyactive,stableandrelativelylowＧcostelectrocatalystsforOERin
acidicmedia．Toshedlightonthefurtheroptimization,theyinvestigatedandscreenedaseriesofpossible
rutileＧlikeMO２—RuO２ systems,in which Misatetravalentcation．Inlightofthealteredelectronic
structuresinCrO２—RuO２,itwasproposedthattheelectronwithdrawingonRuionscanfacilitatewater
oxidationandoxygenevolution．

Figure　SchematicillustrationofthepreparationoftheCrO２—RuO２solidsolutionandthecorrespondingOERactivity．


