in situ and operando analysis of electronic structure in carbon-based
cathode catalysts for polymer electrolyte fuel cells
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=in situ cell and MEA cell system which enables operando soft X-ray emission measurements under polymer electrolyte fuel cell (PEFC) working conditions have been
developed.
=We have successfully observed the electronic structure of iron in an iron phthalocyanine-based catalyst under various working conditions and found the existence of an
oxidized iron component active for oxygen adsorption, which is unexpected from the previous ex situ results for powder samples.
=The experimental system can also be applied to observe the electronic structure of solid-gas and solid-liquid interfaces under potential control, such as PEFC anode
catalysts, metal-air battery electrodes and lithium-ion battery electrodes.
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