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Highly Conductive Deep Eutectic Solvents Using Organic Halides and lodine
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Deep eutectic solvents (DESs) are a new class of solvents that become liquid at room
temperature due to the eutectic effect when two or more substances (typically solids)
are mixed at a certain composition. Most DESs are electrically conductive because they
contain an organic or a metal salt as a constituent, while their high viscosity makes
them less electrically conductive. In this presentation, we will report a study of DESs
composed of organic halide salts (chloride, bromide, and iodide salts of choline and 1-
ethyl-3-methylimidazolium) and iodine, which possess high electrical conductivities.
The electrical conductivity of the DESs studied increased as increasing the molar ratio
of the iodine to the organic halide salt. Comparing the chloride, bromide, and iodide
mixtures with the same molar ratio, the iodide salts showed the highest electrical
conductivity. A 1:2.5 mixture of choline iodide and iodine showed an electrical
conductivity of as high as 41.7 mS cm™. In addition, the slope of the electrical
conductivity to the molar ratio is clearly steep in the iodide salt DESs. The phase
diagrams of the mixtures will be also discussed.
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