5 2 Vol.5 No.?2
2017 4 ADVANCES IN NEW AND RENEWABLE ENERGY Apr. 2017

2095-560X 2017 02-0104-06

1,2,3.4,5 1,2,3,4 1,2,3,4F 1,234 1,234

1. 510640 2. 510640
3. 510640 4. 510640
5. 100049

9MPa 12MPa 15 MPa
12 MPa 3 16.5 min

55.73% 61.93%
TKO1 TE132 A doi  10.3969/j.issn.2095-560X.2017.02.04

Experimental Study of Methane Hydrate Formation in Bentonite
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Abstract: The formation behaviors of methane hydrate in bentonite were experimentally studied. The experiments were
carried out under conditions of bath temperatures of 3°C, 5°C, 7°C and 9°C, and initial pressures of 9 MPa, 12 MPa and 15
MPa. The experimental results indicate that the induction time of methane hydrate formation is very short and the methane
hydrate formation rate is very fast. When the initial pressure is 12 MPa and the bath temperature is 3°C, the induction time
is 16.5 min and it’s shorter than that of other experiments. When the temperature of the system is lower than the setting
temperature, the hydrate formation halted. The hydrate formation is controlled by the process of mass transfer. After the
hydrate stops forming, the final pressure is significantly higher than the phase equilibrium pressure of bulk hydrate. The
final conversion of water ranges between 55.73% and 61.93%. The final water conversion decreases with the increase of
bath temperature, but lower bath temperature have no significant help to enhance the final conversion of water.
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1
Table 1 Parameters of bentonite
/g-cmﬁ3 /mz-gf1 /nm /cm3~gf1
1.5179 6.826 3.0119 0.058
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1 Fig. 2 Schematic design of the experimental apparatus
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Table 2 The conditions and results of methane hydrate formation
/ / MPa /% / MPa / min
1 3 12 61.93 8.16 16.5
2 5 9 57.83 5.54 22
3 5 12 59.66 8.25 17.5
4 5 12 59.15 8.27 19.5
5 5 15 57.42 10.93 17.5
6 7 12 58.18 8.44 18
7 9 12 55.73 8.66 17
3
12 MPa
5
20 19.5min  17.5 min
5
3 150 min
8.32 MPa  8.31 MPa
8.25 MPa

8.27 MPa
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Fig. 4 Pressure and temperature change versus time at
different initial pressures (bath temperature is 5°C)
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Fig. 6 Pressure change versus temperature at different bath
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