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Preparation and gas sensing of ionic conductors based on semiclathrate hydrates
containing guest quaternary onium salts
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Semiclathrate hydrates containing guest quaternary onium salts and host
water cages have been examined by ac impedance spectrometry as ion conductors used for gas sensors.
The phosphonium salts as well as ammonium salts were employed as guest quaternary onium salts. We
have already designed and synthesized a new class of phosphonium cations based on a carbon-carbon
unsaturated bond and cycloalkyl groups, investigating their phase equilibrium behaviors and crystal
structures to collect the basic physicochemical property data. It was found that the electrical
conductivity response of the single crystals of semiclathrate hydrates were observed at ac impedance

spectrometry measurements, which indicates that the semiclathrate hydrate crystals could be
regarded as potential candidates of novel ionic conduction materials for gas sensors.
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