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Abstract — Gas hydrates are inclusion compounds formed when small-sized guest molecules are incorporated into the
well defined cages made up of hydrogen bonded water molecules. Since large masses of natural gas hydrates exist in
permaftost regions or beneath deep oceans, these naturally occurring gas hydrates in the earth containing mostly CH, are
regarded as future energy resources. The heat of dissociation is one of the most important thermal properties in exploit-
ing natural gas hydrates. The accurate and direct method to measure the dissociation enthalpies of gas hydrates is to use
a calorimeter. In this study, the high pressure micro DSC (Differential Scanning Calorimeter) was used to measure the
dissociation enthalpies of methane, ethane, and propane hydrates. The accuracy and repeatability of the data obtained
from the DSC was confirmed by measuring the dissociation enthalpy of ice. The dissociation enthalpies of methane,
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ethane, and propane hydrates were found to be 54.2, 73.8, and 127.7 kJ/mol-gas, respectively. For each gas hydrate, at
given pressures the dissociation temperatures which were obtained in the process of enthalpy measurement were com-
pared with three-phase (hydrate (H) - liquid water (Lw) - vapor (V)) equilibrium data in the literature and found to be in

good agreement with literature values.
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Fig. 1. Experimental apparatus for measuring hydrate dissociation
enthalpies (a) high pressure micro-differential scanning cal-
orimeter, (b) high pressure cell.
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Fig. 2. Heat flow delivered by gast+water mixture during cooling
and heating cycles.
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Fig. 3. Gas hydrate dissociation thermogram (scanning rate : 0.5 K/
min).
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