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Gas Hydrate

Byong-Jae Ryu

Key words : gas hydrate(7}= 8}o]l=#|0]E), natural gas(H @ t2), cavity (F%), permafrost (%
T%E), organic carbon (f71&4)

Abstract : Gas hydrates are ice-like solid compounds that are composed of water and natural
gas. All common gas hydrates belong to the three crystal structures that are composed of five
polyhedral cavities formed by hydrogen bonded water molecules and stable in specific high
pressure and low temperature conditions. Gas hydrates contain large amounts of organic carbon and
widely occur in deep oceans and permafrost regions, and they may therefore represent a potential
energy resource in the future. United States and Japan perform the national R&D programs for the
commercial production of gas hydrates in 2010's. The study on gas hydrates are also important for
exploration and development of natural gas in the regions where gas hydrates are accumilated and
could be formed. Although their global abundance is debated, they play an important role in
global climate change since methane is a 50 times more effective greenhouse gas than carbon
dioxide, Natural gas hydrates also form a possible natural hazard if rapidly dissociated and can
cause slides and slumps and in the marine enviromment associated tsunamis.

subscript
DSDP : deep sea drilling project
ODP : ocean drilling program
XRD : X-ray diffraction
NMR : nuclear magnetic resonance
TOC : total organic carbon
USGS : United States Geological Survey
BSR : bottom simulating reflector
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Fig. 2 Crystal structures of gas hydrates
(modified after [7] and [8]).
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Fig. 3 Locations of gas hydrate deposits. Open
circles indicate locations where gas hydrate
samples have been recovered. Filled circles
indicate locations of inferred presence of gas
hydrate (modified after [16]).
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Fig. 4 Cartoon showing the marine gas hydrate
survey.
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Fig. 5 Main techniques for gas hydrate
production[28].
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