(®)
2019 2021

Control of interface structure and optimization of ionic conductivity for
lithium ion batteries with high capacities
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Silicon negative electrodes with high capacities have been developed for
next-generation lithium-ion batteries. For practical use of the silicon negative electrodes,
suppression of a reductive decomposition of an electrolyte is necessary to achieve a long cycle
life. Silicon composite electrodes with Nafion (perfluorinated ionomers) coating demonstrated
improved cycle performance. X-ray photoelectron spectroscopy analyses of the Nafion-coated
electrodes revealed that Nafion decomposed reductively to form a LiF-rich surface film at the first
charging and effectively suppressed the decomposition of the electrolyte. Moreover, the silicon
negative electrode was applied to an all-solid-state battery with a garnet-type oxide as a solid
electrolyte and showed superior capacity retention.
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