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Development of rare-metal-free rechargeable batteries utilizing ionic liquids
(Institute of Advanced Energy, Kyoto University) OTakayuki Yamamoto

Demands for large-scale batteries are increasing across the world due to the spread of
renewable energy resources. Current lithium-ion batteries are good candidates as they show
high energy densities and long cycle life, making them suitable for not only portable devices
but stationary use or electric vehicles. However, the utilization of non-ubiquitous resources
such as lithium, cobalt, and nickel potentially pose risks of supply instability. Flammable
organic-solvent-based electrolytes also induce serious safety concerns because large-scale
batteries with low specific surface areas have difficulties of releasing generated heat. Thus, the
author has focused on ionic liquids as promising electrolytes due to their electrochemical
stability and safety. Toward applications as large-scale use, the author has developed several
rare-metal-free rechargeable batteries utilizing ionic liquid electrolytes, including sodium and
potassium secondary batteries.
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