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Electronic Structure of Au Nanoparticle Catalyst
Studied by Hard X-Ray Photoemission Spectroscopy
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In order to clarify the origin of high catalyst activity of Au nanoparticles, we have investigated their electronic
and chemical bonding state in comparison with bulk Au by using hard x-ray photoemission measurements at
SPring-8 BL47XU. The samples were synthesized by co-precipitation of hydroxide mixtures of Au and La
followed by annealing. The results of Au 4f core-level photoemission spectra indicate that the electronic
structure of the Au nanoparticles changes from that of the bulk Au due to quantum size effects.
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Fig. 1. Au 4f core-level photoemission spectra of Au
nanoparticles and a bulk Au.
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Fig. 2. Au 4f core-level photoemission spectra of Au
nanoparticles and a bulk Au after calibrated the peak
positions.
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