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Abstract Many researches have been carried out to reduce and/or to capture the major global warming gases. Especidly,
the hydrate formation mechanisms were intensively investigated for carbon dioxide sequestration and storage process
applications. In this study, the characteristics of film-type crystal growth mechanism of carbon dioxide hydrate were
comprehensively examined. Carbon dioxide hydrate crystal was formed in semi-batch type gtir reactor a various pressure
conditions while the temperature was fixed to be constant to reduce and minimize the guest gas solubility effects. A supply
gas composition was 99.999 % of Carbon dioxide, the observation data was collected by optica microscope adopted CCD
camera (Nikon DS-5M/Fil/2M-U2). This study reveded that the guest gas pressure changes significantly altered the crystal
growth mechanism and film growth rate of carbon dioxide hydrate crystal. The critica pressure of the carbon dioxide
hydrate of crystal growth mechanism change was found to be 2.0 MPa. The capillary force and gas concentration gradient
also significantly changed the film-type crystal growth mechanism of carbon dioxide hydrate crystal.
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Fig. 1. Reactor diagram & Thermostat equipment schematic (i.e. NV is Needle Valve, CV is Control Vave, SV is Supply Vessel, M
is Magnetic dirrer).
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Fig. 2. Experiment conditions.
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Fig. 3. Carbon dioxide's critical solubility as temperature (by
Gupta and shim [18]).
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Table 1
Experimenta conditions at constant temperature

Exp. No Sample state Tep (K) Py (MPa) AP? (MPa) t,” (min) V@ (um/min)

1 Fresh 27415 17 0.3038 450 28.95

2 Memory 27415 17 0.3038 60 5.32

3 Fresh 27415 20 0.6038 216 44.46

4 Memory 274.15 20 0.6038 N/A N/A

5 Fresh 274.15 25 1.1038 N/A N/A

6 Memory 274.15 25 1.1038 20 113.75

7 Fresh 274.15 30 1.6038 20 402.20

8 Memory 27415 30 1.6038 1 370.95

(8 Thisvaueis based on standard equilibrium pressure condition, 1.3962 MPa, of carbon dioxide at 274.15K.

(b) Induction time.

(¢) Hydrate film growth rate. (V) is calculated using the moving distance per minute.
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Fig. 4. The film growth process of CO, hydrate after induction time. The carbon dioxide pressure conditions for (8)~(c), (d)~(f),
(@)~(i) and (j)~(I) are 1.7, 2.0, 2.5 and 3.0 MPa, respectively.
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