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Development of long-lived noble metal-saving catalysts for efficient recycling
of carbon dioxide
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We performed first-principles calculations to investigate the dynamics of
sub-nanocluster metal catalysts on various catalyst supports and their catalytic activity for the
(de)hydrogenation of formic acid. In particular, we considered chemically-modified MXene and
graphene, which are two-dimensional materials with catalyst anchor sites, i.e., defects and dopants,

as catalyst supports. Firstly, we revealed that using light-element-doped graphene as a catalyst
support suppresses sub-nanocluster catalyst diffusion and detachment, enabling a prolonged catalyst
lifetime. In addition, depending on the combination of catalysts and supports, we elucidated that
the selectivity of catalytic reactions can be improved compared to those of bulk catalysts.
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