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Preparation of cobalt-nitrogen Co-doped porous carbon catalysts
in zinc-air battery
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Abstract: The aggregation of metal atoms and the lack of meso-/macroporous structures are currently the main
bottlenecks limiting the performance of oxygen reduction catalysts. To address these issues, this work utilized
polyvinylpyrrolidone (PVP) as a precursor, with Zn,(OH),COj3 and Co-phenanthroline complex serving as the pore-
forming template and cobalt source, respectively. Through a two-step pyrolysis method, a HPCo-N-C catalyst with
a hierarchical porous structure was prepared. The morphology and structural composition of HPCo-N-C were
systematically investigated. Results show that the introduction of the o-phenanthroline ligand effectively prevents
metal agglomeration, while the Zn.(OH).CO: pore-forming template promotes the formation of a hierarchical
porous structure, facilitating active site exposure and mass transfer. The HPCo-N-C catalyst achieves a half-wave
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potential of 0.877 V and a kinetic current density of 31.23 mA«cm2 in alkaline electrolyte. Furthermore, the zinc-
air battery assembled with the HPCo-N-C catalyst exhibits a significantly higher open-circuit voltage than that
assembled with commercial Pt/C, which demonstrate excellent oxygen reduction catalytic performance and promise

application potential.

Keywords: zinc-air battery; cobalt-nitrogen Co-doped carbon; hierarchically porous structure
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