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High-Safety Aqueous Lithium-lon Rechargeable Battery with Incombustible Aqueous Electrolyte Solvent
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Lithium-ion rechargeable batteries used in fields of infrastructure requiring long-term operation and high reliability, such as electric power
systems, industrial equipment, and automobiles, must provide high safety in addition to high energy density.

In this context, Toshiba Corporation has been developing and launching various products in its lineup of SCiB™ lithium-ion rechargeable batteries
using lithium titanate oxide (LTO) anodes instead of the commonly used graphite-based anodes. In order to enhance the safety of batteries by
reducing the risk of fire accidents caused by extrinsic factors, we have been promoting the development of an aqueous lithium-ion rechargeable
battery in which the conventional combustible organic electrolyte solvent is replaced by an incombustible aqueous electrolyte solvent, together
with the use of our proprietary solid electrolyte separator to suppress electrolysis of water so as to prevent charging and discharging reactions with
generated hydrogen and oxygen gases. Experiments on a prototype aqueous battery cell with the solid electrolyte separator have shown that it is
effective in suppressing electrolysis of water. In addition to enhancing safety, this battery has the potential to decrease production costs through

simplification of the manufacturing equipment.
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Cross-sectional scanning electron microscope (SEM) image of solid
electrolyte separator and outline of its function
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Results of cyclic voltammetry measurements of porous separator
and LTO electrode with solid electrolyte separator
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Results of electrolyte separation test of solid electrolyte separator
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Structure of prototype aqueous battery cell
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