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Hard X-ray photoemission study of fuel cell oxygen reduction reaction
catalysis: an investigation of the electronic structures of Pt-Cu alloy
based lattice strained nanopore/nanoparticle systems.
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A new family of Pt-Cu nanoparticle alloy electrocatalysts were identified as having the highest ever reported
ORR activities. Using hard x-ray photoemission spectroscopy, we analyzed the bulk composition of these
nanoparticles. The results obtained at BL-47XU shows that there is a Cu-Pt alloy shell in these nanopaticles,
indicating the formation of core-shell structure upon delloying.
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Fig. 1. Schematic picture
copper-platinum alloy particle.
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Fig. 2. Valence band photoemission spectra of (a)
Cu;Pt foil, (b) dealloyed Cu;Pt foil, (¢) Pt foil, (d)
Cu;Pt nanoparticles, (e) dealloyed Cu;Pt
nanoparticles. At a photon energy of 8 keV, the
contribution from Pt is ~20 times larger than that from
Cu.
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