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Abstract: Resource depletion and environmental protection have made the widespread application of hydrogen energy an urgent need.
Designing and synthesizing efficient non precious metal electrocatalyst materials is a prerequisite for expanding the scale application
of hydrogen centered electrocatalytic reaction systems. The adsorption and activation of intermediate products by efficient active sites
in electrocatalytic materials, as well as their own electron and mass transfer efficiency, are the core factors determining the activity of
the electrocatalytic system. The design of non precious metal catalysts with dual functions of hydrogen evolution and hydrogen
oxidation is of great significance for the practical application of alkaline hydrogen oxygen fuel cells. By summarizing the influence of
different metal heterointerfaces on the electrocatalytic activity and selectivity of hydrogen oxidation reactions, analyzing the
mechanisms of hydrogen evolution and hydrogen oxidation, theoretical guidance can be provided for the development of new and
efficient catalysts. The article summarizes the application of Ni based porous materials in hydrogen evolution and hydrogen oxidation
reactions, and explores their feasibility as bifunctional catalysts. Research has found that by regulating the pore structure and surface
properties of Ni based materials, their electrocatalytic performance can be significantly improved. In addition, the stability of Ni based
porous materials and their potential in practical applications were evaluated in the article, providing new ideas for the design and
optimization of future catalysts.
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