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Catalytic Oxidation of Three-clement Subnanoparticles Composed of Noble, Base, and Typical
Metals. (‘Fukushima Medical University, >Laboratory for Chemistry and Life Science, Institute
of Innovative Research, Tokyo Institute of Technology) ORyusuke lijima,' Huda Miftakhul,*
Makoto Tanabe,' Kimihisa Yamamoto®

Subnanoparticles (SNPs) with ultrasmall particle sizes (<1 nm) exhibit specific geometric
structures and electronic states that are different from those of typical nanoparticles. Precisely
controlled alloy SNPs, composed of multinuclear elements, are expected as catalytic materials
for improved catalytic performance and selectivity. Since the electronic state and dynamic
structure of the alloy SNPs are dependent on their composition ratios, the alloy catalysts with
a specific composition are expected to have dramatically improved the catalytic activity. In
this presentation, we performed the precise synthesis of three-element Pt4SngCuis SNPs that
enhance the catalytic redox behavior of copper supported by noble metals and typical metals.
The xanthene oxidation as a model reaction was investigated and found that the Pt4SngCuis
SNPs exhibit the highest catalytic activity and durability, compared to conventional
nanoparticles and the corresponding mono- and bimetallic SNPs.
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Fig. 1 (a) Synthetic scheme for PtaSnsCuis@DPA/SiO, and (b) a HAADF-STEM image of the
Pt4SngCu;s particles.
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