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Clarification of chemical states and structure of PtPd nanoalloy electro-catalysts using
XAFS
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(English)
Pyruvic acid is an alpha keto acid produced by the decomposition of glucose and an important
compound used in medicine. We focused on the electrochemical oxidation of lactic acid as a
new formation process of pyruvate and found that PdPt alloy nanoparticles show high activity
as electrode catalysts. However, the reason why PdPt alloy nanoparticles showed high activity
is not clear. XAFS measurements were performed to reveal the electronic states in Pd species.
The XANES spectrum was changed along with the composition ratio. The energy at the
absorption edge of the XANES spectrum changed depending on the composition ratio, and
showed the highest value in Pd 25% alloy nanoparticles. From these results, the electronic
structure of the nanoparticles is changed by the alloying, and the energy of the Fermi level is
lowered. The correlation between the energy at the absorption edge of the XANES spectra and




the catalytic activity revealed that the electronic state of the alloy nanoparticles contributes to
the catalytic activity. EXAFS measurements revealed that the alloying of Pt to Pd resulted in
change in the Pd-Pd bond length. XAFS measurement revealed that Decrease in the Pd-Pd bond
number due to the decrease in the Pd ratio and change in the bond distance due to the alloying
of Pt contributed to the specific electronic states of the PdPt alloy.
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