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Carbon-Free Connected Nanoparticle Catalysts for Oxygen Reduction Reaction in PEFCs
(‘Lab. Chem. and Life Sci., Tokyo Institute of Technology, *Kanagawa Institute of Industrial
Science and Technology) OHidenori Kuroki,'? Takanori Tamaki,'* Takeo Yamaguchi'?

To expand the applications of PEFCs, the improvement of the activity and durability of
cathode electrocatalysts for oxygen reduction reaction (ORR) is essential. The conventional
ORR catalyst (Pt/C) consists of Pt nanoparticles supported on carbon black (Fig. 1a), which
shows low ORR activity as well as low durability due to the dissolution and agglomeration of
Pt nanoparticles and carbon corrosion during PEFC operations. Our group has developed a
carbon-free connected nanoparticle catalyst for ORR, which consists of nanonetwork formed
by the connection of Pt-based nanoparticles (Fig. 1b)." The metal nanonetwork possesses high
electrical conductivity, leading to the elimination of carbon supports. As shown in Fig. 1c, the
ORR specific activity of the connected Pt—Fe catalyst is about 10 times higher than that of Pt/C.
Furthermore, the connected Pt—Fe catalyst with a carbon-free structure and a high superlattice
degree provides high durability against PEFC operations (start/stop and load cycles).
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Fig. 1. Schematics of (a) conventional Pt/C and (b) carbon-free connected nanoparticle catalysts.

(c) Comparison of ORR specific activity of the catalysts.
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