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Electrocatalysis of sub-nanoparticles in multi-electron reduction of small molecules
(Laboratory for Chemistry and Life Science, Institute of Science Tokyo) O Masahiko
Takanobu,' Tadatoshi litsuka,! Takane Imaoka,' Kimihisa Yamamoto'

Electrochemical multi-electron reduction of small molecules like CO: is gaining attention
for converting industrial emissions into valuable chemicals. The carbon dioxide reduction
reaction (CO:2RR) can produce useful hydrocarbons and CO, but its efficiency is limited by the
competitive hydrogen evolution reaction (HER), which reduces CO selectivity.

Sub-nanoparticles, around 1 nm in size, offer unique electronic properties, high surface areas,
and diverse active sites, making them promising catalysts for multi-electron transfer reactions.
This study synthesized palladium Pd sub-nanoparticles(SNP) using phenylazomethine
dendrimer (DPA-G4) as a template under mild liquid-phase conditions. The Pd SNP were
evaluated for their catalytic performance in CO:RR, demonstrating potential to improve CO
selectivity and suppress HER.
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Fig. (a) Synthesis scheme of
Pd SNP using the dendrimer template. (b) HAADF-STEM image of Pd SNP on Carbon Black. (c) The
histogram of a diameter of Pd SNP on Carbon Black.
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