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An operando X-ray photoelectron spectroscopK apparatus was developed for in
situ analysis of electrode reactions and ion transport phenomena taking place in all-solid-state
lithium ion batteries under bias applications. It was applied to a model cell composed of a
garnet-type solid electrolyte, LLZT sheet sandwiched by a sputter-deposited silicon thin film and a
thermally-deposited lithium thin film in a Si/LLZT/Li configuration, in order to investigate the
electrochemical lithiation and delithiation reactions of the Si thin film electrode. On the basis of

identification of the reaction products including irreversible byproducts, reaction mechanism and
the origin of irreversible capacity loss were clarified.
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