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Graphical abstract 

The direct effect of nitrogen content and various nitrogen species on oxygen reduction reaction (ORR) 

activities in nonaqueous Li-O2 batteries are systematically investigated. Mesoporous carbon (MC) with 

various nitrogen species is prepared through heat treatment of N-containing precursor under different 

temperature. The effect of the heat treatment temperature on the performance of carbon materials in Li-O2 

battery is investigated. The bonding state of nitrogen atoms is found to have a significant effect on the ORR 

activity. The ORR activity in Li-O2 battery is proved to be dependent on the quaternary N content while the 

total N content in the carbon material does not play a crucial role in the ORR process. 

Highlights 

 The role of various N in ORR for Li-O2 battery was investigated. 

 The total N content does not play an important role in the ORR process. 

 The ORR activity in Li-O2 battery is dependent on the quaternary N content. 
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