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An experimental study of seepage front due to methane hydrate dissociation
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Abstract; Seepage characteristic of hydrate-bearing sediments is one of the key parameters of natural gas hydrate exploitation. How-
ever, there are few literatures about experimental data of pore pressure which are closely related to seepage characteristic at present.
In view of this, experiments of methane hydrate (MH) dissociation by depressurization in sandy sediments were carried out. First,
an experiment design was made and calibration checks were performed of the experimental measurement devices including pressure
sensors, temperature sensors and gas flow meters. According to the designed experiment procedures, three tests were performed to
obtain important data like pore pressure, on this basis, evolution rules of pore pressure and gas seepage front were also analyzed as
well as their influencing factors, and the reason for the waves and stable periods in the pore pressure evolution curves were discussed.
Based on these experimental conditions, main conclusions were made as follows. First, a propagation range of seepage front is ap-
proximately linear with the square root of time;the propagation velocity of seepage front becomes slower with higher saturation of
MH when absolute permeability of sandy sediments is similar. Second, waves and stable periods in evolution curves of pore pressure
are caused by MH dissociation: waves may be induced by blocked seepage channels or alternately increased saturations of gas and wa-
ter while stable periods by dynamic balance between gas production resulting from MH dissociation and gas outflow in the equivalent
seepage channel.
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