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Since the atomic-level structure of heterogeneous catalysts is not easily
controlled experimentally, it is essential to consider a wide variety of molecular structures in
calculations. In addition, the active site that expresses catalytic activity is difficult to predict

both experimentally and theoretically, and analytical studies of catalytic mechanisms involve
calculations that impose high symmetry or are limited to the most stable structures. In this study,
theoretical analysis of the activity of heterogeneous catalysts based on systematic structural
calculations of catalyst structures and their active sites was performed to understand the influence
of various structures on catalytic activity, and to study structure-catalytic activity
relationships in catalysis. Through collaboration with several experimental groups, the importance
of catalytic reaction mechanism analysis based on systematic structural calculations was
demonstrated.
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