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Liquid properties and low-frequency spectra in Reline-water mixture system (Department of
Chemistry, Chiba University) OMengjun Cao, Hideaki Shirota

Deep cutectic solvents (DESs) are novel green solvents which possess unique
characteristics similar to ionic liquids. Furthermore, DESs can be much cheaper and more
environmentally friendly than ionic liquids. Many DESs, e.g. Reline (1:2 choline chloride and
urea), are highly hygroscopic. It is thus essential to understand the effects of water on liquid
properties in DESs. In this study, we have investigated the liquid properties (density, surface
tension, viscosity, electrical conductivity, etc.) of Reline-water mixture system at 298 K. The
results showed that the density of Reline was inversely proportional to the water content in
wt%. The surface tension of about 83 mN/m in neat Reline did not change much (within 1%)
with an addition of water up to 5 wt%. The viscosity decreased down to 95% with an addition
of water up to 10 wt%, while the electrical conductivity showed the maximum value at 50
wt% of water content. The low-frequency spectra of the Reline-water mixtures were also
examined by femtosecond Raman-induced Kerr effect spectroscopy to understand the water
dependence of the intermolecular vibration.
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