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GAS HYDRATES 

ÅSolid state of gas and water where the water 

molecules form a cavity that encapsulates the 

guest molecule. 



What is natural gas hydrate? 

ÅMethane and other 

small non-polar (or 

slightly polar) 

molecules immersed in 

water will induce 

organisation of the 

water structure that 

maximizes the entropy. 
 

ÅAbove certain 

pressures, and below 

certain temperatures , 

this results in a phase 

transition over to a 

solid like structure. 

The glass to the right contains 

water at 0 C 

 

The pipe to the left contains 

hydrate at 5 C 



Why are hydrates of interest? 
ω Initial interest as a curiosity 

ωPlugging of production and transportation pipelines 

Department of Physics and Technology 



Renewed interest 
ςSignificant amount of energy 
ωPermafrost regions 

ωMarine environments (high water column) 

Hester and Brewer, 2009 

Department of Physics and Technology 
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GAS HYDRATE PRODUCTION METHODS  

ÅMove the gas hydrate outside its 

stability region 

ïDepressurization 

ïThermal stimulation 

ïHydrate inhibitors  

ÅCO2 exchange 
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Modified from "GAS HYDRATES OF NORTHERN ALASKA", January 2005 

Evaluation of Alaska North Slope Gas Hydrate Energy Resources: A Cooperative Energy Resource Assessment Project  

US Bureau of Land Management, US Geological Survey, & State of Alaska Division of Geological and Geophysical 

Surveys 

Bob Fisk, USBLM, Anchorage, Alaska, Tim Collett, USGS, Denver, Colorado & Jim Clough, DGGS, Fairbanks, Alaska  

Gas Hydrate Production Methods 

-  CO2 Flood  


