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Abstract: When the CO, replacement method is used to exploit natural gas hydrate (NGH), the replacement rate and the replacement
degree are both low. In view of this, this paper proposed an inhibitor-replacement method, with the technical idea of combining the CO,
replacement method with thermodynamic inhibitor method. The dissociation results of CH, hydrate, while CO, and methanol solutions
with different concentrations were injected simultaneously, were experimentally measured in a core displacement device by using the
sand packed tube model. And the following experimental results were obtained. First, the concentration of methanol solution plays a
decisive role in NGH exploitation. The lower the concentration of methanol solution, the weaker the dissociation of CH, hydrate. And it
is dominantly transformed from the dissociation of CH, hydrate to the generation of CO, hydrate. Second, when a mixed CO,—methanol
solution with a concentration of 20.8% is injected simultaneously, the main process is the dissociation of CH, hydrate, and CO, hydrate is
hardly generated. Third, during the simultaneous injection of the mixed solution with a concentration of 15%, CH, hydrate is dissociated
and CO, hydrate is generated. And fourth, When CO, is injected simultaneously together with the methanol solution with a concentration
of 10%, the generation of CO, hydrate is dominant, and CH, hydrate is hardly dissociated. It is concluded that the proposed inhibitor-re-
placement method can promote the dissociation of CO, hydrate, increasing its exploitation efficiency.

Keywords: Thermodynamic inhibitor; Carbon dioxide; Simultaneous injection; Natural gas hydrate; Exploitation; Replacement rate; Re-
placement degree
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