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Development of innovative catalytic systems based on the construction of
multifunctional active sites and deepening of their science
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In this study, we have demonstrated that partial substitution of either or
both of the A and B sites of the binary intermetallic compound AmBn by a close element in the
periodic table can be extended to a quasi-binary alloy represented by (A1-xA*X)mBn or (Al-x-yA"xA""
y)m(B1-p-gB™pB"*g)n, thereby dramatically improving catalytic performance. Specifically, they
succeeded in developing a group of catalysts that exhibit extremely high performance, including the
world®s highest, in reaction systems such as methylcyclohexane and propane dehydrogenation, NOX
reduction, and propane oxidation dehydrogenation using C02. In particular, those with multi-element
substitutions on both sites are called high-entropy intermetallic compounds, and have shown
extremely high novelty in terms of materials.
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