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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

(JAIST, *Fac. of Eng. and Design, Kagawa Univ., 3SACI, Kyoto Univ., *Grad. Sch. of Eng.,
Nagoya Inst. Tech., *Grad. Sch. of Sci. and Tech., Shinshu Univ., °Fac. of Eng., Shinshu Univ.,
"ARG, Shinshu Univ., ®Grad. Sch. of Sci., Rikkyo Univ.) O Kentaro Aoki,! Athchaya
Suwansoontorn,' Seiya Ikuta,' Mitsuo Hara,? Tsukasa Miyazaki,® Katsuhiro Yamamoto,* Yuto
Fuji,> Mayeesha Marium,® Nobuyuki Zettsu,” Shusaku Nagano,® Yuki Nagao'

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.

Keywords : Li-ion Battery, Polymer Electrolyte, Lyotropic Liquid Crystal, Organized Structure,
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Development of alkaline durable anion-conducting electrolyte membranes using polyether
ether ketone membranes by radiation-induced graft polymerization(Takasaki Institute for
Advanced Quantum Science, National Institutes for Quantum and Radiological Science and
Technology (QST)) OShin Hasegawa, Kimio Yoshimura, Akihiro Hiroki, Zhao Yue, Yasunari
Maekawa

Aromatic hydrocarbon polymers such as polyether ether ketone (PEEK) are promising
substrate candidates for graft-type anionic electrolyte membranes (AEMs) due to their
excellent heat resistance and mechanical properties. Since aromatic hydrocarbon polymers also
have excellent chemical resistance, the required grafting yield for demanded conductivity may
not be achieved. In this study, we investigated the radiation-induced graft polymerization
(RIGP) of chloromethyl styrene (CMS), an anionic graft precursor, onto PEEK films for AEMs.
Although RIGP onto a commercial PEEK film (crystallinity 11%) hardly progressed, RIGP
onto the PEEK that was pretreated in dioxane at 50°C for 18 hours showed a significant high
grafting yield (>60%) when tetraethylene glycol was used as the reaction solvent. AEM
quaternized by triethylamine showed an ion conductivity (o) of 150 mS/cm and an ion
exchange capacity of 2.0 mmol/g. The obtained PEEK AEM maintained 80% of the initial o
value even after 866 hours immersion in a 7 M KOH aqueous solution at 60° C.

Keywords - Poly(ether ether)ketone; Radiation-induced graft polymerization; Anion exchanged
polymer electrolyte; Durability
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Effect of molecular alignment on photoexfoliable N-benzylideneanilne liquid crystalline
polymer adhesive (Graduate School of Engineering, University of Hyogo)OMizuho Kodo,
Satoshi Kamata, Yuina Uehara, Nobuhiro Kawatsuki

Alignment of the liquid crystalline polymer interacts with the conformation of the polymer
backbone, and the macroscopic mechanical properties as well as the optical properties is
affected. The stability and orientation of liquid crystals can be controlled by utilizing the
photoresponsive property of N- benzylideneaniline, which is also expected to control
adhesion and stick properties. In this study, we introduce the modulation of adhesion and
adhesion properties by utilizing the alignment control of polymer liquid crystals.

Keywords : Liquid crystal polymer; Photoisomerization; Molecular alignment; N-
benzylideneaniline
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Figure 1. Chemical structure of compounds used in this study.

1) M. Kondo, T. Uematsu, N. Ootsuki, D. Okai, H. Adachi, N. Kawatsuki, React. Funct. Polym., 174,
105247 (2022).
2) M. Kondo, T. Nagata, R. Hyodo, D. Okai, H. Adachi, N. Kawatsuki, Chem. Lett., 53, upae066 (2024).
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Development of adhesive gel system growable after adhesion using trithiocarbonates. (' Faculty
of Engineering, Utsunomiya University) OShingo Tamesue'

Livings including humans grow up by gaining nutrition from foods. In this study, we
developed an adhesive gel system which structure and function can be changed after its
adhesion. Trithiocarbonates were used for the adhesion as the key components in this research.
Recently, we reported the adhesive gel systems using in-situ synthesis of linear polymers inside
gel networks. In this research, we adhered gel materials using this adhesive gel system. We
made poly(acrylamide) gels adhered by synthesizing a linear polymer consisting of acrylamide
and cyclic trithiocarbonate monomer. After the adhesion, the adhesive gel joints were used for
the following experiment of growing up in this research.

Keywords : Adhesion; Gels,; Thiol-ene reaction; Soft matter, Trithiocarbonates
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1) Tsurumaki, F.; Sato, A.; Fukai, K.; Maruoka, S.; Tamesue, S. ACS Appl. Mater. Interfaces
2023, 15, 32852-32862.

2) Tamesue, S.; Endo, T.; Ueno, Y.; Tsurumaki, F. Macromolecules, 2019, 52, 5690-5697.

3) Okada, R.; Tamesue, S. ACS Appl. Polym. Mater. 2024, 6, 1268—1275.
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