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Thermodynamic and spectroscopic investigations of aminocyclopentane hydrate for potential
application to energy gas storage
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According to the futre world energy demand growth, natural gases that mainly consist of CH;, isin
the spotlight due to its lower CO, emission. Among the various natural gas storage technologies, gas

hydrate, which is a solid incluson compound formed by host water molecules, has received great
attention. Although the gas hydrate-based CH; storage technology is considered as a promisng

option, the thermodynamic pressure—temperatire formation conditions must be further alleviated. As
a novel approach to achieve the maximal CH, storage capacity at the mitigated formation conditions,

tuning phenomena on the gas hydrates of various guest promoters have been nvestigated <o far. In
this study, aminocyclopentane (ACP) was focused as a tunable liquid promoter for CH; storage. The

thermodynamic stability of ACP + CH, hydrates was exammned with the ACP concentrations of 1, 3,

and 5.56 ma%. A powder X-ray diffraction and a dispersive Raman spectroscopy were employed
to nvestigate the guest distribution in the distinet hydrate cages. The results revealed that ACP showed
thermodynamic promotion effect on the CH, hydrate, and confrmed that ACP induced tuning effect

on CH, hydrate as well.
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