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- Design, synthesis and characterization of novel ionic liquid electrolytes for
Technical electrochemical systems and devices
Support Skills | . Design of green processes using ionic liquids

LT Mot B Application of ionic liquids to energy conversion/storage devices

Room-temperature ionic liquids (room-temperature molten salts), being organic molten salts with
melting points below room temperature, have been investigated for a wide variety of applications such as
recyclable solvents for organic synthesis and separation processes, electrolytic media for various
electrochemical systems, lubricating oils and so forth. This versatility is due to the fact that ionic liquids
have unique physicochemical properties including relatively high ion density, favorable solubility, no
measurable vapor pressure, low flammability. Major ionic liquids reported include nitrogen-based
compounds such as imidazolium, pyridinium, quaternary ammonium derivatives; however, ionic liquids
based on quaternary phosphonium cations have been rarely investigated, despite that phosphonium
compounds can offer interesting physicochemical properties. From these points of view, our research group
has designed and proposed a new class of ionic liquids based on quaternary phosphonium cations in
combination with various anions. Particularly, it was found that phosphonium based ionic liquids having
relatively short alkyl chains exhibited not only high electrochemical and thermal stabilities but also high
electrical conductivity when compared to the corresponding ammonium ionic liquids. We also observed that
lithium battery cells and dye-sensitized solar cells containing the phosphonium ionic liquids as electrolytes
showed relatively high charge-discharge cycling performance and high conversion efficiencies, respectively.
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Available Facilities and Equipment ‘

Electrochemical measurement system (Bio-Logic)
Viscometer (Brookfield)
Glovebox (Glovebox Japan)
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