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Experimental Study on Injection Rate Effects during
Gas Hydrate Production using Flue Gas Swapping Method

*Dong-gun Lee, Joo-yong Lee, Min-hui Lee, **Jae-hyung Lee

Key words : Gas hydrate(ﬂ*OPO] #°o]E), Production(A4F), Swapping method(X]371¥),
Injection Rate(F=4F5), Soakmg Period(Z 4 7]1%t)

Abstract : In this study, gas hydrate production has been followed using swapping method to
investigate the effect of injection rate of flue gas and soaking period in unconsolidated
artificial sand sample. The results shows that recovery factor of methane gas decreases with
increasing the injection rate of flue gas. This indicates that the velocity of flue gas in
porous media may act as kinds of inhibitor for production of hydrate. Also recovery factor
increases with increasing the soaking time.
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Table 3.1 Concentration of standard gas

Standard gas Composi tion Concentration

CHa 1.03 [%mol /mol]

Type 1 C02 19.9 [%mol/mol]
No balance
CHs balance

Type 2 €02 9.96 [%mol/mol]
Np 35.1 [%mol/mol ]
C02 1.9027 [%mol /mol]

Type 3 N> 0.2481 [%mol/mol ]
CHs balance
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Fig. 3.3 General procedure for the experiment
of swapping method
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Table 4.1 Conditions and Results of experiment

AuNg | ni-rate Soaking time[hr] Production[sccl Recovery Factor (%)
[sccml | st  2nd  3rd st [ ond | 3rd [ 4th 1st [ 2nd | 3rd | 4th
1 40 59 32 - 14481.70 8413.00 5280.15 - 29.60(17.20110.79| -
2 240 82 9 - 1713.10  556.66 66.44 - 3.66 | 1.19 | 0.14 -
3 960 28 - - 2649.42  482.10 - - 5.72 | 1.04 - -
4 120 12 24 81 1885.53 78.30 384.70 255.32 | 4.11 1 0.17 | 0.84 | 0.49
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Avg. operating temp. : 0.95 [T]

Avg. operating press. : 1425.03 [psig]
% | Run #1 (0J) : 40 [scem), S, 36.53 [%]
Run #2 (+) : 120 [scem], S, 42.26 [%]
Run #3 (&) : 240 [scem], S, 40.08 [%]
- Run #4 (@) : 960 [scem], S, 36.18 [%]
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Fig.4.1 Concentration of CH4 in effluent gas
during injection of flue gas
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Fig.4.2 Recovery factor analysis
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