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Physical properties of sulfonated polyimide thin films under carbonate-based solvent and its
application to an artificial cathode—electrolyte interphase in Li-ion battery
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Cathode—electrolyte interphase (CEI), a surface layer at the cathode interface during the initial
charge-discharge process, plays a pivotal role in the performance of Li-ion batteries. Notably,
artificial CEI, a pre-designed CEI constructed in battery fabrication, has gained significant
attention!!!. In this study, we propose that lyotropic liquid crystalline polymer electrolytes form
organized structures on the cathode surface, leading to the promoted Li-ion desolvation and
concentration, and improved battery performance. In this study, we evaluated the molecular
assembly structure and Li-ion conductivity of Li-ion conductive alkyl sulfonated polyimides
(ASPI, Figure 1). It was revealed that by adding carbonate solvents used in Li-ion batteries
(EC-DMC), ASPI thin films formed organized structures and improved Li-ion conductivity
(Figure 2). This organized structure was observed in ca. 15 nm ultra thin films by neutron
reflectometry, indicating surface derived structure. Moreover, using ASPI as an artificial CEI
improved capacity retention rate in the discharge process.
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