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Progress in Raman Spectroscopic Measurement of Methane Hydrate
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Abgtract Complex thermodynamics and kinetics problems are involved in the methane hydrate formation and decomposition, and
these problems are crucial to understanding the mechanisms of hydrate formation and hydrate decomposition. However , it was
difficult to accurately obtain such information due to the difficulty of measurement since methane hydrateisonly stable under low
temperature and high pressure condition, and until recent years, methane hydrate has been measured in situ usng Raman spec-
troscopy. Raman spectroscopy, a non-destructive and non-invasive technique, is used to study vibrational modes of molecules.
Studies of methane hydrate usng Raman spectroscopy have been developed over the last decade. The Raman spectra of CHa. in
vapor phase and in hydrate phase are presented in thispaper. The progressin the research on methane hydrate formation thermo-
dynamics, formation kinetics, decomposition kinetics and decomposition mechanism based on Raman spectroscopic measurements
in the laboratory and deep sea are reviewed. Formation thermodynamic studies, including in situ observation of formation condi-
tion of methane hydrate, analyss of structure, and determination of hydrate cage occupancy and hydration numbers by using
Raman spectroscopy , are emphasized. In the aspect of formation kinetics, research on variation in hydrate cage amount and
methane concentration in water during the growth of hydrate usng Raman spectroscopy is a o introduced. For the methane hy-
drate decomposition, the investigation associated with decomposition mechanism, the mutative law of cage occupancy ratio and
the formulation of decomposition rate in porous media are described. The important aspectsfor future hydrate research based on
Raman spectroscopy are discussed.
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