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function of the thickness of Pt overlayer
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Fig.2 Experimental and DFT-predicted ( the dashed line)
relationships between the strain and the ORR activi-

ty on nanoparticles, thin films and single crystals
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Catalytic Activities of Electrochemically Dealloyed Pt( Pd) -Cu
Catalysts for Oxygen Reduction Reaction

YANG Rui-zhi'?*?*, Peter Strasser’, Michael Toney””
(1. School of Energy, Soochow University, Suzhou 215006, Jiangsu, China; 2. Stanford Institute for
Materials and Energy Science, California 94025, USA; 3. Stanford Synchrotron Radiation
Light Source, SLAC National Accelerator Laboratory, California 94025, USA;

4. Department of Chemistry, Chemical Engineering Division, Technical University Berlin ,
Berlin 10623, Germany)

Abstract ; The electrochemically dealloyed Pt( Pd)-Cu catalysts were prepared by electrochemical dealloying of
Cu,Pt(Pd) and their catalytic activities toward oxygen reduction reaction (ORR) were studied in 0. 1 mol » L.~
HCIO, solution. The structural features of the dealloyed Pt( Pd)-Cu were revealed by synchrotron-based anoma-
lous X-ray diffraction (AXRD) and surface X-ray scattering ( SXS) at an atomic scale. We established a rela-
tionship between the structure and the catalytic activity by comparing the ORR activity and the structure of deal-
loyed Cu, Pt nanoparticles with similarly dealloyed Cu,Pt thin films and Cu,Pt(111). The enhancement in the ac-
tivity of the dealloyed Pt(Pd)-Cu is mainly attributed to the strain change in the Pt(Pd) overlayer formed on the
surface after dealloying. The strain is related to the thickness of Pt( Pd) overlayer,which is affected by the size of
the material and the diffusion coefficient of the constituent element. The catalytic activity for ORR can be tuned

by the strain in the surface layer of a catalyst.

Key words : oxygen reduction reaction; electrochemical dealloying; Pt(Pd)-Cu alloy; electrocatalyst
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