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Oxygen reduction reaction catalyzed by precious metal alloy sub-nanoparticles ('Lab. for
Chemistry and Life Science, Science Tokyo, *Graduate School of Science, The University of
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Metal sub-nano particles (SNPs) with a particle size of approximately 1 nm able to alloy
different metal species in any composition. Platinum (Pt) SNPs synthesized using a 40
generation phenylazomethine dendrimer (DPA-G4) originally developed in our laboratory have
shown higher catalytic activity than Pt nano particles in the oxygen reduction reaction (ORR)".
In this work, we aimed to obtain further ORR catalytic activity by alloying Pt SNPs with
various metal species. The alloy SNPs were synthesized using DPA-G4 prepared by
Convergent method and were subsequently characterized by STEM observation and EDX
analysis. Their electronic structure was characterized by XPS and XAFS. Convection
voltammograms demonstrated high ORR catalytic activity of the alloy SNPs.
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Fig. (a) Illustration of synthesis SNPs using DPA-G4, (b) STEM image (Inset: size distribution)
and EDS mappings of Pt-Rh SNPs and (c) ORR catalytic activity of alloy SNPs.
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