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Surface hydro%en engineering: Atomic level elucidation of hydrogen spillover by
development of operando muon spin rotation acmethod
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In this study, we have successfully elucidated the charge state and
stabilization sites of spillover hydrogen, which are difficult to measure by other methods, by
utilizing the properties of muons as pseudo-hydrogen, a subatomic particle that has been scarcely
used in the field of chemistry. Specifically, we have clarified the dynamics through in-situ
observation of the charge state of reverse spillover hydrogen on the Pd/H-ZSM-5 catalyst effective
for the direct alkylation reaction of benzene, and the proton-hydride conversion of the bipolar
electrolyte BZI, a battery material.
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