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Elucidation of factors for the enhanced oxygen reduction activity of carbon-free connected Pt
catalysts using first-principles calculation

({Tokyo Institute of Technology, *Kanagawa Institute of Industrial Science and Technology
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The development of highly active oxygen-reduction-reaction (ORR) catalysts is required to
spread the use of polymer electrolyte fuel cells. We have developed carbon-free connected Pt-
based catalysts (Pt capsule) comprising of nanonetworks formed by the connection of Pt-based
nanoparticles (Fig. 1a)." The connected Pt catalyst shows four times higher ORR specific
activity than a conventional carbon-supported Pt nanoparticle catalyst (Pt/C); however, the
factors in the enhanced activity are not yet clarified (Fig. 1b). In this study, we constructed
various models that simulated the structures of a carbon-free connected Pt catalyst and Pt/C to
evaluate the adsorption energies of ORR intermediates (oxygen and water) on Pt atoms using
first-principles calculation. As a result, we found out that the presence of carbon support would
affect the adsorption of oxygen on the Pt atoms, indicating that a carbon-free structure is an
important factor for an enhanced ORR activity.
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