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spＧhybridizednitrogenatomsdopedgraphdiyne
foroxygenreductionreaction

WiththesupportbytheNationalNaturalScienceFoundationofChinaandtheChineseAcademyof
Sciences,theresearchteamledbyProf．WangDan (王丹)attheStateKeyLaboratoryofBiochemical
Engineering,CAS CenterforExcellencein Nanoscience,InstituteofProcess Engineering,Chinese
AcademyofSciences,uncoveredthespＧhybridized nitrogen atomsdopedintothe definedsitesof

Figure　The synthesis of spＧhybridized nitrogen doped
graphdiyne．

graphdiyne,whichwaspublishedinNatureChemistry (２０１８,１０(９):９２４—９３１)．
TheresearchattentiononORRcatalystshasbeendivertedfromplatinumＧbasedmaterialstometalＧfree

electrocatalysts,especiallycarbonＧbasedcatalystsduetothehighcostandscarcityofplatinum．Doping
carbonmaterialswithheteroatoms,especiallythenitrogenatom,hasprovedtobeaneffectiveactivation
method,which can enhance the electronic
densityofstates,electricalconductivityand
surfacehydrophilicity．

However,inpreviousstudies,thedopingon
traditionalcarbonnanomaterials,whichconsist
ofsp２Ｇhybridized carbon atoms,only took
placeatdefectsitesoredges,thusitishardto
control． Wisely,by designing a pericyclic
reactiononthespＧhybridizedcarbonatomsin
graphdiyne, N atoms were siteＧselectively
introducedintocarbonnanomaterialsandthe
dopingproportionswerenaturallycontrolled．
ThefollowingTGＧDTAＧMS,XANESandXPS
characterization all proved their proposed
mechanism,and the spＧhybridized nitrogen
atoms,the noveldoping form of nitrogen
atoms,wereinducedintographdiyne．

Additionally,due to thelarger negative
chargedensityofthespＧhybridizedNatoms,
thespＧNＧdopedgraphdiynepresentedthebest
comprehensive ORR performanceamongthe
reported metalＧfree electrocatalysts,andits
catalyticactivitysuperiortothatofPt/Cin
alkalinesolution,aswellasbetterstabilityand
methanolresistancethanPt/Cinbothalkaline
andacidicsolutions．

TheirdopingstrategytoincorporatespＧN
atoms into carbon nanomaterials in a
controllableway,andtheunderstandingofthe
doping mechanism, may open new
opportunitiesforsiteＧspecificdopingofspＧN
atomsintoothercatalystsandtherebybroaden
thescopeoftheirapplications．


