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| HR | Hydratc Reactor
[Proraru | Pressure Transmitter

PG Pressure Gauge

T Temperature Transmitter
RV Relief Valve

Vi [ Valves

| SP | Syringe Pump

DAQ " Data Acquisition System
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Experimental study of methane hydrate formation in silica porous medium

ABSTRACT

Achieving methane production from a gas hydrate-containing system under safe and economic'eonditions requires
a fundamental understanding of the physical behavior involved in the dynamic proeess,of methane hydrate
formation and dissociation in sedimentary environments. In this study, by designing a laboratery apparatus, the
kinetics of methane hydrate formation in a silica porous medium with an excess_ water approach was simulated.

Also, using volume balance calculations, the amount of methane conversion fractioniduring different stages of
hydrate formation, as well as the saturation level of phases in hydrate-containing, sediments, has'been obtained.
The results of the temperature and pressure evolution diagrams during(the methane hydrate formation process
showed that the conditions for hydrate formation for the labdratoryisamples fully,corresponded to the prevailing
thermodynamic conditions. In proportion to the selected silica sand\grain [size, the average saturation of the
hydrate phase was 32.5%, the saturation of the water phase was 63.9%, and the saturation ofithe gas phase was
3.6% for the laboratory samples. Also, the average fraction of methane conversionte hydrate for the test samples
was 88.2%. The difference in the thermal responses of the system in‘seme positions of the thermocouples was
attributed to the non-uniform distribution and formation ofimethane hydtate in the porous medium. Also, our
study showed that the amount of access of the gas and water phases and the type of distribution of the hydrate
phase in the sedimentary environment are importantfactors,controlling the fraction of methane conversion in the
test samples. Finally, the simulation ofithe temperatuse and pressure conditions of the gas hydrate formed in this
study was highly consistent with gas hydrate reseryoirs in offshore fields.

Keywords: Methane hydrates, Porous silica, medium, hydrate kinetic, methane conversion fraction, Phase
saturation



