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Development of a dynamical operando hard x-ray photoelectron spectroscopic
system for liquid reaction field

YOKOYAMA, TOSHIHIKO
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X-ray photoelectron spectroscopy (XPS), which is widely used in materials
characterization, is usually performed under high vacuum due to requirement of precise measurement
of the photoelectron kinetic energy, but recent advances in synchrotron radiation sources and
measurement instruments have made it possible to perform XPS measurements under atmospheric
pressure. In this study, we have developed a measurement method for operando hard X-ray
photoelectron spectroscopy (HAXPES) of catalysts and electrochemical cells in operation, especially
for systems containing liquids, and succeeded in identifying surface adsorption products during
reactions on CO2-reducing heterogeneous CuzZnAl catalysts and electrochemical cells. The practical
measurement conditions are up to 300° C sample temperature and 0.5 atm gas pressure, making it one
of the highest performance instruments in the world.
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