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Composition dependence of multi-metallic sub-nano particles in hydrogen evolution reaction
(Lab. Chem. Life Sci., Tokyo Tech.) O Tadatoshi litsuka, Kana Shimizu, Takane Imaoka,
Kimihisa Yamamoto

Metal and alloy subnanoparticles with a particle size of about 1 nm exhibit properties that are
essentially different from those of bulk and nanoparticles with a crystalline structure, and may show
very good performance. While bulk and nanoparticles frequently undergo phase separation and the
combination of elements is limited, subnanoparticles are amorphous and thus various elements can
be uniformly mixed. In this study, we systematically evaluated the activity of metal and alloy sub-
nano particles, mainly composed of noble metal elements, in the hydrogen evolution reaction and
the temperature dependence of the reaction.

In this study, precisely defined metallic and alloy subnanoparticles of palladium, platinum,
rhodium and subnanoparticles were synthesized using phenylazomethine dendrimer (DPA-G4) as
the template. Their activity in hydrogen evolution reaction and its temperature dependence were
evaluated. The catalytic activity was enhanced in some combinations of the alloy subnanoparticles
compared to the metal subnanoparticles. The catalytic properties versus the trimetallic composition
map exhibitted that the catalytic activity of the subnanoparticles changed specifically with the
composition ratio.
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Precise accumulation Synthesis sub-nanoparticle = Hydrogen evolution reaction
on the dendrimer
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