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ABSTRACT: Fossil fuels have been depleted gradually and new energy resource which can
solve this shortage is needed now. Methane hydrate, non-polluting new energy resource, sa-
tisfies this requirement and considered the precious resource prevent the global warming. For-
tunately, there are abundant resources of methane hydrate distribute in the earth widely, so
developing the techniques that can use these gases effectively is fully valuable. the work pre-
sented here is to develop the skill which can transport and store methane hydrate. As a first
step, the equilibrium point experiment has been carried out by increasing temperatures in the
cell at fixed pressures. The influence of gas consumption rates under variable degree of sub-
cooling, stirring and water injection has been investigated formation to find out kinetic char-
acteristics of the hydrate. The results of present investigation show that the enhancements of
the hydrate formation in terms of the gas/water ratio are closely related to operational pres-
sure, temperature, degrees of subcooling, stirring rate, and water injection.
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Fig. 1 Natural (a) and artificial (b) hydrate.
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1 i 1. Reactor
2. Sapphire glass
3. Thermocouple
4. Double distilled water
5. Stirror
6. Water injection nozzle
7. Precooling tube
8. Check valve
9. Bath
10. Coolant
11. Chiller
12. Magnetic driver
13. Motor
14. M.D. controller
15. T. digital indicator
16, P. digital indicator
17. PC
18. A/D, D/A convertor
19. Press.(heise) gauge
20. 3-way valve
21. Liquid MFC

22. Gas MFC(high)
23, Gas MFC(low)
24, Water reservior tank
25. Liquid pump

26. Water tank

27. Gas reservior tank
28. Gas booster

29. Air compressor
30. Gas bombe

31. Relief valve

32. Stop valve

33, Coolant inlet

34. Coolant outlet

35. Gas vent

36. Water vent

37. Gas & water vent
38. Pressure gauge
39. Back press. regulator
40. Regulator

41, Vacuum pump
42, Vacuum gauge
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Fig. 3 Experimental method.
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Table 1 Induction time data of methane hydrate nucleation

‘No P, (MPa) T oy (K) T o (K) AT g (K) Fimate (min)
1 3.00 274.15 274.94 0.79 no formation
2 5.00 275.14 27958 444 548.21
3 5.01 274.20 279.60 5.40 325.67
4 6.00 275.18 281.24 6.06 109.95
5 6.00 274.22 281.24 7.02 52.00
6 7.00 279.27 282.64 7.37 21.67
7 6.99 274.24 282.63 8.39 11.00
8 8.99 276.37 284.92 8.55 3.80
9 8.00 274.15 283.85 9.70
10 9.00 275.15 28491 9.76
11 9.00 274.15 284.83 10.78 formation during
12 11.00 274.15 286.75 12.60 the gas injection
13 13.00 274.15 288.27 14.12
14 15.00 274.15 289.57 1542
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Fig. 12 Combustion of methane hydrate.
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