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Development of lonic liquids for energy-saving type air _conditioning system;
origin of the moisture absorption capability of ionic liquids
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We have been deeply interested in their moisture absorption capability
because this makes ILs possible candidates for desiccants for the liquid desiccant-type air
conditioners (LDAC). To gain insights into the origin of ILs’ dehumidification capability (DC), we
systematically synthesized various types of ILs by combining dimethylphosphonium anions with various

types of alkyl group-substituted cations and found that the DC was vary with the alkyl substituent
of the cations. Among tested ILs, the best IL afforded 14-times higher DC (mol) than that of the
popular solid desiccants CaCl2. We conducted small- and wide-angle X-ray scattering (SWAXS) analysis
of 8 types of 1,2,4-triazolium dimethylphosphate and established that water from air is absorbed
mainly into polar regions of nanostructured ILs. MD simulation experiments suggest that the
introduction of an appropriate alkyl side chain in the cationic moiety can be the key to the design
of efficient desiccant ILs for LDAC
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