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Abstract 
   Nitrogen doped carbon has been attracted as Pt alternative oxygen reduction reaction (ORR) catalyst for fuel cell and 
metal-air battery. In this study, we synthesized nitrogen doped carbons from benzene and pyrazine by solution plasma 
process (SPP) and investigated their physicochemical properties and ORR activity. Changing the mixture ratio of benzene 
and pyrazine, we succeeded in controlling the nitrogen concentration in carbon. Especially, the nitrogen concentration of 
the carbon synthesized from pure pyrazine reached high concentration of 8.58 at%. In order to evaluate its ORR activity, 
cyclic voltammetry (CV) measurements were performed and the CV curves were then normalized by the specific surface 
area. As a result, it was found that the ORR activity of nitrogen doped carbon was influenced by the bonding configuration 
states of nitrogen in the carbon structure and its ORR activity was enhanced with an increase in the nitrogen concentration 
in the precursors. 
Keywords: solution plasma, electrocatalysis, nitrogen doped carbon, oxygen reduction reaction 

 

 

1.  (ORR)

CO
1)-6)

1),3),4),7)  

(SPP)

SPP

SPP

8)-12)

27 10 7  
*

 

3-7-5 
TEL 03-5859-8115 FAX 03- 5859-8101 
ishizaki@shibaura-it.ac.jp 
Department of Material Science and Engineering, Shibaura 
Institute of Technology: 3-7-5 Toyosu, Koutou-ku, Tokyo 
152-8552, Japan 

** 
1-28-1 

Department of Mechanical Engineering, Faculty of 
Engineering, Tokyo City University: 1-28-1 Tamazutsumi, 
Setagaya-ku, Tokyo 158-8557, Japan 

*** 
 

JST CREST 332-0012 4-1-8 
JST CREST 4-1-8 Honcho, Kawaguchi, Saitama, 332-0012, 
Japan 

 Corresponding author 


