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Time—-dependent observation of cage—specific CH,-CO, replacement behaviors in SI hydrate
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Natural gas hydrates (NGH) are expected to be our futire energy resources and CH;—CO,

replacement has been considered as a promisng NGH production technology, which can act as both
energy recovery and CO, sequestration. In this study, the effect of CO, njecting pressures on the

replacement behavior n 9 hydrate was nvestigated. To identify the replacement efficiency
depending on (O, mjecting pressures, the compositions of the hydrate phase were measured using

GC. Ih addition, Raman spectroscopy, 3C NVR, and PXRD were used to observe the structural
mformation of gas hydrates and the changes in cage occupancies of each guest molecule during the
replacement. Raman spectra showed that the cage occupancy ratio of CH; molecules n the

large and small cages continued to decrease as the replacement proceeded due to the preferential
replacement by (O, molecules in the large cages. The cage occupancies of CH; and CO, obtaned

from PXRD analysis confrmed that more than 70% of the CH; molecules in the large cages were

replaced by CO2 mdecules and COZ occupation In the large cages was more sgnificant at a higher
(0, mjecting pressure.
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