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Single-atom catalysts on atomic vacancies created by charged-particle
irradiation:

the mechanism of high activity and guiding principle for catalyst
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Hi?h activity is one of the primary requirements for the catalysts_in proton
I applications. Platinum (Pt) is the best known catalyst, especially for

oxygen reduction at the cathode; however, further activity improvements are still required. Previous
computational studies suggested that the activity of Pt nanoparticles could be enhanced by a
Pt-carbon (C) support interaction. We have recently found that an enhanced electronic interaction
occurs at the interface between an argon-ion (Ar+)-irradiated glassy carbon (GC) surface and Pt
nanoparticles. Here, we report a more than twofold increase in specific activity for the Pt
nanoparticles on the irradiated GC substrate compared to that on the nonirradiated GC substrate.
The mechanism of this activity enhancement was investigated by local structure analysis of the
interface. Ar+ irradiation of the carbon support led to the formation of Pt-C bonding, thus
protecting the deposited Pt nanoparticles from oxidation.
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