K301-1vn-08 AAt24a H1035S452 (2023)

JFOLE#BLEE)A MOEY ) RBEMEN FERESEDA A

NGEBES L UEE
(Fbpdem Rk s KB 2) OFm Bl JJ A2 FA R - milil Bfo!-
EE thtg!

Ion conductivity and structure of lithiated lyotropic liquid crystalline polymer electrolyte thin
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Alkyl sulfonated polyimide (ASPI) is a polymer composed of a rigid main chain and an alkyl
sulfonic acid side chain. A proton form of ASPI has a lyotropic liquid crystalline property and
exhibits high proton conductivity due to the enhanced structural periodicity with
humidification.! In this study, we synthesized a lithiated ASPI (1) as the chemical structure
shown in Figure 1 and investigated its structure and ion conductivity, toward the application in
the solid electrolytes of lithium-ion batteries.

1 was synthesized by the ion-exchange method of protonated counterpart, and a thin film of
1 (371(49) nm thickness) was prepared by spin-coating method. From grazing incidence X-ray
diffraction measurement at 298 K, a diffraction peak assignable to the lamellar structure was
observed, and the lamellar distance elongated as humidity increased. Moreover, variable-
humidity AC impedance measurement at 298 K revealed that the ion conductivity of 1
increased with humidification, and that it exhibited high lithium conductivity of 5.0x10 2 S/cm
at 95% relative humidity (Figure 1).
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Figure 1. Ton conductivity of 1 at 298 K. 1) Y. Ono et al., Macromolecules. 2018, 51, 3351
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