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Abstract In this study, we investigated morphological characteristics of SF, clathrate hydrate crystals to understand its
formation and growth mechanism. SF clathrate hydrate crystals were formed in high-pressure reaction cell charged with pure
water and SF¢ gas at constant pressure and temperature. Two-phase (SF gas/aqueous solution) and three-phase (SF; gas/aqueous
solution/SFy liquid) conditions were investigated. In both conditions, dendritic shape hydrate crystals were grown as like
fibriform crystals along upward growth direction at the gas/aqueous solution interface. In the case of the reaction process of
three-phase condition, when the SF; gas bubbles which were generated in SF, liquid phase due to the reduction of reaction cell
pressure stuck to the gas/aqueous interfaces, the hydrate phase were appeared at the surface of the bubbles. This paper presents
the detail growth characteristics of SF hydrate crystals including crystal nucleation, migration, growth and interference.
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Fig. 1. Schematic image of cell for hydrate formation.
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(c¢) after 11 min at induction time

(b) after 6 min at induction time

Fig. 2. Sequential images of the SF, hydrate crystals formed during experiment 1.
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Fig. 3. Images of the fibriform hydrate crystals formed at gas/hydrate interface during experiment 1.
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Fig. 4. Images of the fibriform hydrate crystals formed on the inner wall during experiment 1.
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Fig. 5. Images of the SF, hydrate formation at SF, gas/aqueous solution and SF, liquid/aqueous solution phase interfaces during
experiment 2.

(a) hydrate shell and SFs hydrate bubble
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(b) after 12 sec from (a)

Fig. 6. Sequential images of the hydrate shell formation during experiment 2.
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Fig. 8. Sequential images of the SF, hydrate bubble growing during experiment 2. SF, gas is converted to the hydrate dendrites in
the bubble.
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Fig. 9. Schematic of the proposed mechanism for hydrate
formation from a SF, gas bubble.
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