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Figure 1 Grain size distribution curves of silt.
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Figure 2 (Color online) 7, distribution curves of silt during hydrate
dissociation.
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Figure 3 (Color online) P-7-S, curve of carbon dioxide calculated
based on proposed method.
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Figure 4 (Color online) T, distribution curves before and after hydrate
formation at room temperature.
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A NMR-based analysis of carbon dioxide hydrate dissociation
process in silt
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It is necessary to determine the equilibrium condition and dissociation process of natural gas hydrate in porous media in
the evaluation and recovery of natural gas hydrate as an energy resource. Based on the NMR technique, the liquid water
content and distribution during hydrate dissociation process in the silt were detected and the hydrate saturations were
calculated. The results showed that the hydrate in the small pores dissociated first as the increase of temperature, and then
the hydrate in the macropores began to dissociate. Since the surface relaxivity of sample kept unchanged during the
hydrate dissociation process, it was inferred that the hydrate cannot coat soil particles and hydrate grown in the middle of
pore. The phase equilibrium condition of carbon dioxide hydrate in silt was a curve in P-7-S), space, which indicated the
specific experimental path. Variation of T, distribution curves of silt before and after hydrate formation/dissociation
verified the microstructure alteration during the test and small pores decreased and correspondingly large pores
increased. As the temperature increased to 4°C, hydrate saturation decreased with carbon dioxide consumption, which
indicated that hydrate number decreased during hydrate dissociation process.

carbon dioxide hydrate, phase equilibrium, nuclear magnetic resonance, hydrate saturation, microstructure
PACS: 47.27.-i, 47.27.Eq, 47.27.Nz, 47.40.Ki, 47.85.Gj
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