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Fine tuning of an electrocatalyst for CO2 reduction based on a generalized
method analyzing the scaling relationship
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The C02 fixation, in which carbon dioxide is converted into useful materials

using renewable energy, is expected to be a key reaction for the next generation of our society.
Heterogeneous or homogeneous catalysts for electrochemical reduction of C02 have been studied
worldwide. However, the problem that high overpotential is required to drive these catalysts at a
sufficient rate still remains. In this study, a generalized method to analyze the linear scaling
relationship between reaction rate and overpotential was developed to accurately evaluate the
performance of various catalysts at an equal footing by formulating a method to calculate the
overpotential. Then, it was demonstrated that the precise tuning of the second coordination sphere
of catalysts, which has been attracting much attention in recent years, can additively improve
catalytic performance.
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