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Thermodynamic properties and gas capacities of ionic clathrate hydrates for
industrial application
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lonic clathrate hydrates (ICHs) are crystalline compounds which can form at
around room temperature. They also incorporate small gases under their gas pressure. Based on these
properties, industrial applications for air conditioning and gas separation are suggested. To form
ICHs, ionic guest substances are necessary. There is potential to control the functional properties
by designing the ionic guests. In this study, ICHs were formed by the tetra-n-butylammonium cation
with various organic acid anions, and their properties were characterized.
New ICHs were formed with hydroxycarboxylic anions. ICHs with the carboxylic anions were also formed
under a gas pressure to incorporate it. Their formation conditions with CH4 or C02 gas were
measured, and the hydrate phases were identified by X-ray diffraction. Gas separation experiments
were also implemented with a CH4 + CO2 mixed gas. From the results, knowledge for controlling the
functional properties of ICHs was obtained.
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