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Preparation of hierarchical porous nickel oxide/nickel by innovative calcination
method and study on its electrochemical performance
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Abstract : Hierarchical porous NiO/Ni nanocomposites are synthesized for the first time via low energy consumption
freezing calcination method. The influences of different freezing conditions on the morphology, structure and
electrochemical performance are studied.As the freezing temperature is at —20°C , the synthesized NiO/Ni nanocomposites
presents micro-mesoporous hierarchical porous structure with a specific surface area of 337.6 m’+g ' and a total pore
volume of 1. 37 em’® - g™'.In addition, Ni nanoparticles are uniformly loaded on the nanocomposites surface, which can
effectively enhance the conductivity of NiO.The results from electrochemical test show that NiO/Ni composite electrode
exhibits a high specific discharge capacity of 983 mAh-g™' at a constant current of 0.1 C,with an initial coulombic
efficiency as high as 86%.This method innovatively employs a freezing step, which reduces energy consumption greatly
and provides a new idea for the preparation of NiO/Ni nanocomposites.
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