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Abstract 

Nanocarbon materials recognized as effective and inexpensive catalysts for 

independent electrochemical reactions, are anticipated to possess a broader spectrum 

of multifunctionality toward oxygen reduction reaction (ORR), oxygen evolution 

reaction (OER), and hydrogen evolution reaction (HER). A rational design of 

trifunctional nanocarbon catalyst requires balancing the heteroatoms-doping and 

defect-engineering to afford desired active centers and satisfied electric conductivity, 

which however is conceptually challenging while desires in-depth research both 

experimentally and theoretically. This work reports a N,B-codoped graphitic carbon 

nanocage (NB-CN) with graphitic yet defect-rich characteristic as a promising 
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