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Fig 5 Intensity distribution images created from the 22 mX 22 m Raman map

The variations of the integral intensities of the index Raman bands are coded as colours for each
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Abstract Gas hydrates are important potential energy resources. Microstructural characterization of gas hydrate can provide in-
formation to study the mechanism of gas hydrate formation and to support the exploitation and application of gas hydrate technol-
ogy. This article systemly introduces the basic principle of laser Raman spectroscopy and summarizes its application in gas hy-
drate studies. Based on Raman results, not only can the information about gas composition and structural type be deduced, but
also the occupancies of large and small cages and even hydration number can be calculated from the relative intensities of Raman
peaks. By using the in-situ analytical technology, laser Raman specstropy can be applied to characterize the formation and de-
composition processes of gas hydrate at microscale, for example the enclathration and leaving of gas molecules into/from its ca-
ges, to monitor the changes in gas concentration and gas solubility during hydrate formation and decomposition, and to identify
phase changes in the study system. Laser Raman in-situ analytical technology has also been used in determination of hydrate
structure and understanding its changing process under the conditions of ultra high pressure. Deep-sea in-situ Raman spectrome-
ter can be employed for the in-situ analysis of the structures of natural gas hydrate and their formation environment. Raman ima-
ging technology can be applied to specify the characteristics of crystallization and gas distribution over hydrate surface. With the
development of laser Raman technology and its combination with other instruments, it will become more powerful and play a

more significant role in the microscopic study of gas hydrate.
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* Corresponding author (Received Aug. 12, 2014; accepted Nov. 29, 2014)



