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Oxygen reduction reaction catalyzed by Pt sub-nanoparticles on conductive oxide supports
('Lab. for Chemistry and Life Science, Science Tokyo) OFumiko Saika,' Tatsuya Moriai,'
Takane Imaoka,' Kimihisa Yamamoto!

Sub-nanoparticles (SNPs) with the diameter of approximately 1 nm have specific electronic
states. Although carbon-supported SNPs have exhibited high catalytic performance in the
oxygen reduction reaction (ORR), oxidative poisoning of the carbon support during the
reaction has remained a significant challenge. In this work, Pt SNPs synthesized by the
dendrimer template method" were supported on conductive oxides to improve their durability
as sub-nano ORR catalysts. Pt SNPs were synthesized by the fourth-generation
phenylazomethine dendrimer (DPA-G4) as a template and supported on conductive oxides (Fig.
1A). They were applied to ORR using a ring disk electrode (RRDE) as catalysts. As a result,
current values depending on the rotation speed of RRDE were obtained indicating that it was
succeeded to catalyze ORR (Fig. 1B).
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Fig. 1. (A) A STEM image of Pt SNPs/ITO and a histogram of the diameter of Pt SNPs. (B) LSV
curves of rotating disk voltammograms of Pt SNPs/ITO in O»-saturated 0.1 M HClOs.

1) Synthesis of sub-nanoparticles using dendrimers has been reported. T. Moriai, T. Tsukamoto, M.
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