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Analysis of the degradation mechanism of the electrocatalyst for a polymer
electrolyte fuel cell by operando TEM observation
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In this research, a transmission electron microscope (TEM) sample holder was

developed that enables dual gas-injection and voltage-current measurements to a membrane electrode
assembly (MEA) of a polymer electrolyte fuel cell (PEFC). TEM observation and electrochemical
measurements of the MEA were also carried out with the sample holder. As for the electrochemical
measurements, cyclic voltammetry and durability tests were performed by potential cycling to the MEA
under temperature, humidity and gas pressure close to an actual operating condition of the PEFC
using the holder and a desktop reaction chamber. Structure of the catalyst layer of the MEA before
and after the measurements above was analyzed by ex situ TEM method, which made it possible to
visualize the morphological change of the electrocatalyst during operation, and to reveal its
degradation mechanism in detail.
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