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Abstract 
     Oxygen reduction reaction (ORR) is one of the important factors that affects the performance of Lithium(Li)-air 
battery. Many researchers have reported that the hetero-atom doped graphene exhibited ORR catalytic activity, but 
complex process is required to dope the hetero-atom within graphene. Solution plasma process (SPP) is a new and simple 
synthesis method. In this study, we aimed to synthesize nitrogen-containing carbon by SPP using pyridine (C5H5N) as a 
raw material and investigate effect of change in discharge frequency on the characteristics of the synthesized carbons. 
X-ray Photoelectron Spectroscopy (XPS) studies revealed that the nitrogen contents in the synthesized carbons were 
changed in the range of approximately 1.6 to 2.0 at. % depending on the frequencies. The electrocatalytic activity for ORR 
of the synthesized carbon were electrochemically estimated. The nitrogen-containing carbon synthesized at 20 kHz 
showed the most superior electrocatalytic activity for ORR. 
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