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Study on Growth Kinetics of Methane Hydrate Film
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Abstract Film growth kinetics data of methane hydrate were measured by a suspended gas bubble in water
over the temperature and pressure ranges of 273.4~279.4 K and 3.60~11.90 MPa, respectively. The di-
mensionless Gibbs free energy difference (—AG®P/RT) was used as the driving force to correlate the ex-
perimental data and a model involving parameters of physical significance for hydrate film growth kinetics
was proposed. The reaction order (n = 1.60), apparent activation energy (55.95 kJmol ~ %) and
pre-exponential factor (1.65X 10" mm?s ) of methane hydrate film growth kinetics was regressed.
Meanwhile the influences of temperature and pressure upon the film growth rate of methane hydrate were
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also discussed.
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Figure 1 Film growth of hydrate on the surface of methane
bubble
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Figure2 Variation of film growth rate of methane hydrate with
driving force of Gibbs free energy difference
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Table1l Parameters for film growth kinetics model of methane
hydrate at different temperatures

3 EIK K(mm?s 1) n KBk R
2734 3.256 1.60 0.9919
275.4 4.140 1.60 0.9955
277.4 4.963 1.60 0.9921
279.4 5512 1.60 0.9872
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Figure4 Variation of film growth rate of methane hydrate with
pressure at different temperatures
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Table 2 Regressed linear parameters for film growth rate of
methane hydrate with pressure at different temperatures

I BEIK Gk e RIERE
2734 1.5688 —5.5220 0.9951
2754 1.4854 —6.3845 0.9964
2774 1.2419 —6.3446 0.9940
2794 0.9654 —5.9110 0.9943
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Figure5 Variation of film growth rate of methane hydrate with
temperature
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Table 3 Regressed linear parameters for film growth rate of
methane hydrate with temperature at different pressures

& F1/IMPa FEE KIKFRH
6.5 —0.7238 0.9997
75 —0.8265 0.9994
8.5 —0.9292 0.9988
9.5 —1.0319 0.9977
10.5 —1.1346 0.9968
11.5 —1.2372 0.9958
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