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Abstract: The permafrost region contains a
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dioxide emissions. It is a very promising gas
hydrate extraction methods. At present, there are few studies on the carbon dioxide replacement of natural gas hydrates
by methane production in the permafrost region, and the formation and decomposition characteristics of methane
hydrate and carbon dioxide hydrate in the permafrost region have not yet been revealed. In this work, the occurrence
condition of frozen quartz sands sleet shape to simulate permafrost gas hydrate, experimental study on effect of stress
on carbon dioxide hydrate formation characteristics, several experimental groups were carried out respectively at 271
K, which the generated pressure of carbon dioxide above or below liquefaction pressure in 300 mL high pressure
hydration reactor. The results showed that carbon dioxide below freezing temperatures in quartz sand pressure without
liquefaction, the higher the initial pressure, the faster the hydration reaction rate and the earlier the pressure will reach
the stable state. But above liquefaction pressure, the more the amount of carbon dioxide was filled, the faster the
hydration reaction rate was. From the overall trend, the pressure acted as a driving force of the hydration reaction. The
higher the pressure, the more formation of carbon dioxide hydrate was, and the higher the final conversion rate was.
Therefore, when carbon dioxide was used to replace methane hydrate in the permafrost region, it was necessary to
control the pressure below the liquefaction pressure or to inject excess carbon dioxide, and the final conversion rate
will increase dramatically.
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Table 1 Experimental conditions and results
Experiment Temperature, Initial pressure, Final pressure, Final pressure drop, CO; injection amount, CO, consumption,
No. T/K pi/MPa pe/MPa Ap/MPa n/mol An/mol
1 271.15 3.40 3.05 0.35 0.501 0.0862
2 271.15 3.40 3.17 0.23 0.530 0.0898
3 271.15 3.40 3.25 0.16 0.596 0.1317
4 271.15 3.00 2.19 0.81 0.413 0.1063
5 271.15 2.50 1.61 0.89 0.322 0.1149
6 271.15 2.00 1.18 0.82 0.246 0.1198
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