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Is the methane reservoir in Titan methane hydrate?
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Infrared (IR) absorption and Raman sgectra of CH4 hydrate were measured
under low temperature and high pressure in order to reveal the dynamics of CH4 in the phase-I
MH-1), -11 (MH-11), and -111 (MH-111) and their cage occupancies of CH4 and hydration numbers. For
the IR spectra of MH-1, the bands due to ro-vibrational transition appeared in the wavenumber region
of the CH stretching (v 3) mode of CH4 in the M cage below 40 K. It is the evidence for the
quasi-rotor behavior of CH4. The ro-vibrational bands also were observed in the IR spectra of MH-11
below 1.3 GPa. The shapes of the v 1 and v 3 band in the Raman and IR spectra of MH-11 were
drastically changed above 1.3 GPa. It suggests that the cage occupancy of the LL cage was changed
from one to two by the dehydration at 1.3 GPa. The hydration number also changes from 5.36 = 0.07
to 4.71 + 0.22. The double occupied state in the LL cage may be realized by the formation of the

dimer of CH4.
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