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Abstract 
     Oxygen reduction reaction (ORR) is one of the important factors determining the performance of Lithium-air battery. 
Although it has been reported that nitrogen-containing carbon materials were the catalytic materials having superior ORR 
activity, the high functionalization of the carbon materials is required to improve further the catalytic performance. In this 
study, the effects of composite and heat treatment on the electrocatalytic activity for ORR of nitrogen-containing carbon 
synthesized by solution plasma were investigated. Pyridine (PD: C5H5N) was used as a raw material to synthesize 
nitrogen-containing carbon and ketjenblack (KB) was used as the raw material to synthesize nitrogen-containing carbon 
composite materials. X-ray photoelectron spectroscopy (XPS) studies revealed that the nitrogen contents in the synthesized 
carbons increased by composite of the KB. The electrocatalytic activity for ORR of the synthesized carbon were 
electrochemically estimated. The electrocatalytic activity for ORR of nitrogen-containing carbons were improved 
considerably by the composite and heat treatment. 
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