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Abstract

A new two-dimensional experimental system was developed, inwhich capacitance, pressure, and temperature were
used to monitor the formation and dissociation of natural gas hydrate (NGH) .The system can simulate the hydrate
formation and dissociation processin a 2D reservoir, which included the temperature and pressure field, the advancement
of hydrate dissociation front, and the distribution of hydrate.From the results of formation and dissociation, it was
observed that temperature was the key factor contributing to the formation of NGH.Annealing process would lengthen the
formation and the first experiment was aways the most time saving, which suggested that memory effects did not exist
widely.Special development curves of pressure showed that nucleation was not always essential for the complete growth of
hydrate crystals.Based on the dielectric theory and experimental results, it was found that capacitance method can be used
to measure the single-phase development and water was the most important key.In the formation experiment, capacitance
became lower as water volume decreased because of formation of NGH.The validity of the capacitance method used in
NGH was proved, especialy its significancein investigating the flow characteristics of gas and water in formation and
dissociation in porous rock.But alot of further work needs to done for the effective use of capacitance method in NGH.
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