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Ion conductivity and organized structure of a novel sulfonated polyimide using fluorine-
containing diphthalic anhydride (‘Japan Advanced Institute of Science and Technology, *Institute
for Aqua-Regeneration, Shinshu University) oHaotian Feng,' Kentaro Aoki,'! Nobuyuki Zettsu,?
Yuki Nagao!

Alkyl sulfonated polyimides form a lamellar structure derived from their lyotropic liquid
crystallinities, leading to the high ionic conductivity under high humidity.'Inspired by the
introduction of fluorine to improve the heat, oxidation, and chemical resistance of polymers, ? in
this study we synthesized a new lithium-ion conductive alkyl sulfonated polyimide (1, Figure 1)
and investigated its physical properties. AC impedance spectroscopy of ca. 500 nm thickness thin
film of 1 revealed that the lithium-ion conductivity improved with humidification, reaching on
the order of 102 S/cm at 298 K and 95% relative humidity (Figure 2). Furthermore, from variable-
humidity grazing incidence X-ray scattering measurements, we found that an isotropic scattering
was observed at a relative humidity of 70% or higher, and that this scattering intensity increased
with humidification (Figure 3).
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