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Study on Element-Electronic Structure—Catalytic Property Relationship
in Multi-Element Alloy Nanoparticles Catalysts Based on XANES Spectra
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We have synthesized a series of multi-element alloy nanoparticles composed of electropositive base metals
and electronegative platinum-group metals (PGMs), and examined their catalytic activities in CO»
hydrogenation. Furthermore, XANES spectra of absorption edges of PGMs were measured to probe the
electronic structure of the catalysts. Consequently, we found the evident correlation between XANES
spectral features like whiteline intensity and CO selectivities, which indicates that the valence states of
PGMs play a key role in determining the catalytic properties.
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Fig. 1. (a) Rh Ls XANES spectra of the MEA NPs catalysts, (b) enlarged XANES spectra around their WL
peaktop (the same area as the dotted box in (a))
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Fig. 2.  Correlation among Ep in Ru, Rh, Pd K edge and WL intensity in Ru, Rh, Pd L3 edge
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Fig. 3.  Correlation among WL intensity in Ru, Rh, Pd L3 edge and CO selectivity at 450 °C in the 3rd cycle
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