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Studies on Soft Matter Electrolytes for Next Generation Batteries (Institute of Advanced
Sciences, Yokohama National University) Masayoshi Watanabe

Soft matter electrolytes include polymer electrolytes, ionic liquids, plastic crystals, ion-gels,
and so forth and may fulfill the gap between electrolyte solutions and solid-state electrolytes.
This study focuses on ion transport properties and interfacial charge transport processes of soft
matter electrolytes and their applications to electrochemical devices. Studies on new electrolyte
materials are essential for developing the next generation batteries. Soft matter electrolytes will
take a pivotal role in the new electrolyte materials in terms of safety enhancement, stable and
easy electrode | electrolyte interface formation, and cost-effective production of next generation

batteries.
Keywords : Soft Matter Electrolyte, Polymer Electrolyte, lonic liquid, lon Gel, Dense lonic Fluid
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Fig. 1 Soft matter electrolytes filling a role between electrolyte solutions and solid-state
electrolytes.

1) M. Watanabe, Bull. Chem. Soc. Jpn., 2021, 94, 2739-2769.
2) VEEIEF, ML, 2024, 36, 120-129.
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Designing a novel electrolyte solvent for advanced lithium-ion batteries based on optimization
of cyclic structures ('SANKEN, Osaka University, *NIMS, 3IMRAM, Tohoku University) O
Yasuyuki Kondo,' Kazuki Takeuchi,! Yu Katayama,' Keitaro Sodeyama,”> Kouki Oka,’ Yuki
Yamada'

High-voltage lithium-ion batteries (LIBs) that can operate even at high temperatures (70°C)
are highly demanded. To this end, a novel solvent with (i)passivation ability on negative
electrodes, (ii) flame retardancy, and (iii) high-temperature and high-voltage stability is
required. Inspired by the molecular structures of passivation-film-forming ethylene carbonate,
flame retardant phosphate esters, and well-known electrolyte-additive LiPO,F,, we designed
and synthesized a novel cyclic fluorophosphate ester solvent (FDPO) that exhibits all their
advantageous characteristics. We also found that a six-membered ring structure can
significantly increase its thermal and chemical stabilities. In this talk, we report the high-
voltage and high-temperature LIB performance employing FDPO-based electrolytes.
Keywords : Lithium-ion Battery, Electrolyte Solution; Cyclic Solvent,; Passivation Film;
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1) V. A. Agubra, J. W. Fergus, J. Power Sources 2014, 268, 153. 2) L. Wu et al., J. Power Sources
2009, /88, 570. 3)S.Kuang et al., ACS Appl. Mater. Interfaces, 2022, 14, 19056.
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The Effects of Fluorinated Ether-containing Electrolyte on the Performance for Lithium-ion
Batteries (Product R&D Department Chemicals Division, Daikin Industries Ltd.)

OShigeaki Yamazaki, Nao Kobayashi, Shinya Otani, Akinori Tani, Toshiharu Shimooka

The electrolyte of lithium-ion batteries includes a variety of solvents such as high dielectric
constant solvents and low viscosity solvents, as well as additives that significantly influence
battery performance. Among these electrolytes, fluorinated compounds can substantially
enhance battery performance. In particular, fluorinated ethers containing electrolyte can
contribute to higher voltage operation, improve safety and improve cycling stability.

This presentation will focus on the effects of fluorinated ethers on battery performance.
Keywords : Lithium-ion Batteries, Electrolyte, Fluorinated Ether
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Table HOMO and LUMO energy of various solvent compounds

HOMO LUMO HOMO LUMO
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M 765V 119ev — \7<f\\/ﬂ\ < -8.19%V  0.73eV
O (&)

SO -6.74eV 2.55¢eVv. — )X %( -9.20eV 1.20eV

Calculated by using Gaussian09 B3LYP/6-31G(d)
1) T. Kitagawa et al., Electrochemistry, 78, 345 (2010).
2) J. Hou and S. Yamazaki et al., Energy Environ. Mater., 6, 12297 (2023).
2) J. Hou and S. Yamazaki et al., Adv. Energy Mater., 2402638 (2024).
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