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This study developed the new integrated material including all functions for
a catalyst layer of polymer electrolyte fuel cells (PEFCs). This all-in-one material comprises a
platinum-iron (Pt-Fe) nano-network by the connected Pt-Fe nanoparticles covered on a zirconium (Zr)
-based nanofiber. A Pt-Fe network functions as catalytic reaction site and electro-conductor, while
a Zr-based nanofiber functions as proton-conductor. The prepared Zr-based nanofiber exhibited high
ion-exchange capacity and moderate proton conductivity. This nanofiber was thermally stable up to
ca. 400 ° C. Moreover, the Pt-Fe nano-network on the nanofiber improved the catalytic activity for
oxygen reduction reaction, compared with the conventional Pt nanoparticle catalyst. The integrated
material could improve platinum utilization in catalyst layers due to the effective formation of
three-phase boundary. Therefore, the catalyst-electrolyte integrated nanofiber is a promising
candidate for next-generation PEFCs.
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(a) Proton conductive nanofiber
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(a) Pt-Fe nanopatrticles on ZrHEDP nanofiber
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