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Operando Insights mto P01son1ng Sulfur Species Adsorbed on Pt Nanoparticles in Polymer
Electrolyte Fuel Cells by a Synchrotron X-Ray-Based Multimodal Analysis System
(Innovation Research Center for Fuel Cells and Hydrogen, The University of Electro-
Communications, *Graduate School of Informatics and Engineering, The University of Electro-
Communications, *Graduate School of Frontier Sciences, The University of Tokyo, *Wakayama
University, >JASRI/SPring-8) OHaruku Akimoto,” Takehiko Sasaki,'? Takefumi Yoshida,'*
Takuma Kaneko,’ Tomoya Uruga,’ Yasuhiro Iwasawa,> Hiroko Miwa'-

Impurity sulfur compounds involved in hydrogen gas supplied to the Pt/C anode of a polymer
electrolyte fuel cell (PEFC) strongly deactivate the catalytic performance of Pt nanoparticles.
Therefore, elucidating the adsorbed sulfur species and poisoning mechanism is indispensable
for development of next-generation PEFCs. However, the methods available for analyzing the
events on Pt nanoparticles inside fuel cells under operating conditions remain limited. In this
study, we have employed an operando multimodal HERFD-XANES/RIXS/QXAFS analysis
system that we developed at BL36XU in SPring-8. Our results revealed that sulfur poisoning
at the anode progressed at lower potentials and adsorbed sulfur species changed depending on
the cell potential.
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