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The effect of cooling process on the formation of methane hydrate within the coarse sand
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Abstract The research on the formation and dissociation of methane hydrate in porous media is
very important for understanding the natural gas hydrate in permafrost regions. 10 times of the
experiments were conducted to research the effect of the cooling process on the formation of
methane hydrate within the coarse sand. And the results showed that the cooling process affected
the formation of methane hydrate within the coarse sand very much; about 90% of the methane
hydrate had been formed before the temperature inside the pressure vessel decreased to 0 ‘C which
meant that little methane hydrate was formed during the frozen process; and the slower the
temperature decreased, the greater the converting rate from the water to the hydrate was. When
the frozen sand began to melt, the formation of methane hydrate was observed.
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Table 1 Details of the water contents, initial temperatures and pressures, and cooling rates
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Fig. 2 The methane hydrate formation and dissociation processes of experiment G1

The hollow triangle represents the temperature and the black line represents the pressure.
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Fig. 3 The pressure decline while raising the temperature

The hollow triangle represents the temperature and the hollow round represents the pressure.
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Table 2 The percentages of methane consumption before the temperature inside the vessel decreasing to 0 ‘C
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Fig.4 The relationships between the cooling rate and the conversion rate

from water to methane hydrate
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Fig. 5 The methane consumption rates of G1
The black arrow indicates the occasion when the temperature inside the vessel reaches 0 C.
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