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Abstract: (Abstract is limited to 300 words).
 Metal-air batteries are emerging as a next generation battery in the new energy age. The performance of a metal air battery depends on ORR (oxygen reduction reaction) performance. Developing metal-free catalyst with high activity at low-cost and high-volume production remains a great challenge. Here, we report that Nitrogen (N) and phosphorus (P) co-doped porous carbon (C) materials have been prepared as a non-precious metal catalyst. This synthesis was achieved through a simple human method of ethylenediaminetetraacetic acid (EDTA) and a mixture of triphenylphosphine, melamine, KOH, and CoCl2∙6H2O. The resulting material was capable of charge transfer via the coordination bond of cobalt (Co) and EDTA. In addition, redistribution of charge occurred due to co-doping of the N and P, which is advantageous for the oxygen reduction reaction (ORR). The as-prepared N and P co-doped mesoporous carbon (NPMPC) was characterized by a high average porosity and a high specific surface area. Furthermore, the NPMPC had a positive effect on ORR by allowing triple phases (gas-liquid-solid) to coexist in a wide range. The electrocatalytic activity of NPMPC for ORR in alkaline media, which was investigated using rotating disk electrode (RDE) technology, was better than that of a platinum (Pt/C) catalyst. Pt/C is not as durable as it has excellent performance. On the other hand, the durability and safety of NPMPC is very good for commercial use. Overall, NPMPC showed high efficiency and improved performance for oxygen reduction reaction.
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	Hello. I am working on the development of cathodic catalysts for metal-air batteries in the field of electrochemistry. Since the effectiveness of the cathodic catalyst is directly related to the reactivity with oxygen, the ORR (oxygen reduction reaction) is very important and we are focusing on it. I want to learn from various scholars' researches and to be inspired.
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