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Abstract
hydrate phase, gas hydrates were crystallized in pure water, 3.4%, 5.0% sodium chloride solution

To study the influence of salinity on hydrate growth rates and gas distributions in

respectively using CH4-CO9 gas mixtures. Results showed that the gases needed for crystallization
were selective to methane and carbon dioxide. CO; molecules were easier to be captured during the
growth of the nucleus of crystal, suggesting the preferential enclathration of CO3 molecules in the
large hydrate cages and better capability in stabilizing hydrate structure. The hydrate-liquid-vapor
phase equilibrium pressures were elevated and the total gas consumptions were reduced due to the
existence of NaCl. The preferential consumptions of CO2 were also enhanced with the increasing
NaCl concentrations. A rise in NaCl concentration would weaken the stability of hydrate structure
and inhibit the formation of hydrate nucleus. Therefore, NaCl has an inhibitive effect on hydrate
crystallization.
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Fig. 1 Schematic diagram of hydrate formation device
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Fig. 2 Pressure and temperature profiles in a typical hydrate

crystallization process

&2 KEPERTENZIHERPSHE CH,
BERES¥
Table 2 Mole percent of CH4 in each hydrate

formation stage

Lk #HEBEe S[He #ERMe =HTHEe
1 0.0 20.7 30.6 36.4
2 0.0 49.4 64.2 69.4
3 0.0 80.1 89.6 92.1
4 3.4 19.4 28.3 31.1
5 34 50.2 62.5 66.4
6 3.4 80.2 87.1 88.3
7 5.0 19.6 27.9 31.0
8 5.0 50.1 61.4 64.9
9 5.0 80.3 87.1 87.9
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Fig. 3 The total consumptions of CO2 and CHy4 during
hydrate formation. CHy4 concentrations in feed gas:
(a) 20%; (b) 50%; (c) 80%
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Fig. 4 The consumption ratio of CO2 and CH4 during
hydrate formation. CH4 concentrations in feed gas:
(a) 20%; (b) 50%; (c) 80%
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