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[Abstract] Demand of hydrogen is increasing for utilizations of hydrogen societies. When
the hydrogen can be efficiently produced by electrolysis of water using renewable energy, it
can contribute to environmental problems as clean energy sources. Currently, the electrodes in
the electrolysis process employ noble metal such as Pt. Therefore, we need to replace noble
metal to non-noble metal. It is known that chemically doped two dimensional (2D) graphene
enhances hydrogen evolution reaction (HER). However, it is challenging to introduce
chemical dopants with high concentrations in chemically stable graphene. Thus, it is
considered that some hosts are necessary to introduce chemical dopants. Here, we create
sub-micrometer-sized holes in graphene sheets to induce heavy distortions with geometric
defects. We found that the geometrically unstable parts facilitate introduction of chemical
dopants. These samples were tested for HER in acidic electrolyte. The graphene demonstrated
higher performances than the non-hole graphene because of the hole-induced chemical
dopants.
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