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The exchange between clathrate phase and gas phase methane on artificial methane hydrate

Hirotoshi Sakagami, Akihiro Hachikubo, Hirotsugu Minami, Satoshi Yamashita, Nobuo Takahashi and Hitoshi Shoji

Abstract :

The exchange of methane between clathrate phase and gas phase on artificial methane hydrate was

studied. Artificial methane hydrate samples were formed in a pressure cell from methane gas with stable carbon isotope
composition 0C of —42.3% (methane A). Methane A remaining in the gas phase was removed from the cell at 77 K

and methane gas with stable carbon isotope composition 6**C of —66.9% (methane B) was introduced into the cell. The

carbon isotope compositions of both clathrate phase and gas phase methane gases were measured after the samples had
been maintained at 274.7 K for 7-50 days. The 0"C of the clathrate phase methane was smaller than the initial value of

—42.3%0 and that of the gas phase methane was larger than its initial value of —66.9%.. These results suggest that the
exchange between the clathrate phase and gas phase methane proceeded in the period of the scale for several weeks.
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Fig. 1 Schematic diagram of experimental apparatus
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Table 1 Carbon isotope compositions of clathrate phase and gas phase methane undergoing methane exchange over time at

2747 K
Sample Hydrate formation Methane exchange  Day Clathrate phase Gas phase
Introduced  Final  Clathrate phase Gas phase Final  Introduced o”C o"C
methane A pressure methane A methane A pressure methane B
(mol) (MPa) (mol) (mol) (MPa) (mol) (% VPDB) (% VPDB)
Methane A - - - - - - — —42.3
Methane B - - — - — - - —66.9
1 0.103 5.40 0.040 0.063 - — —424 —42.3
2 0.103 5.37 0.043 0.061 4.56 0.051 7 —47.1 —62.5
3 0.106 5.44 0.045 0.061 4.52 0.051 14 —49.6 —60.8
4 0.103 5.46 0.041 0.062 4.37 0.051 21 —50.4 —61.5
5 0.103 5.42 0.042 0.061 4.57 0.051 29 —514 —59.6
6 0.103 5.33 0.043 0.060 4.51 0.051 35 —51.7 —59.1
7 0.103 5.39 0.043 0.060 4.47 0.051 50 —52.9 —58.8
Sloan, 1998) LD HEW, ZDRKDEUEAY > DREER -40
DAL > ORI, 11 0.040 — 0.045 mol & 0.061 — Methane A OClathrate phase
0.063 mol T& 7=, E7=, Table 1 ® Samplel 12 L 7= & 5 [\C T 423% e Pnase
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W T R 3 FIRLARHLER 2 43 4T U 72 %G 5 % Table.1 @ Sample2
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ETHoT. FROFIECTHMHBEELATZ & DFER
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ERHA S > DR S FHR U T2 R 2R D e R RN AL
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DAL, —42.3% 0 53R 2 1A L 50 H T —52.9% £ T
YUz, —F, @AY IZDWTOMHEIE, —66.9% 705
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BE~EDLFE#HNAR SNz, ZOXDIL, N1 RL—h
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Fig. 2  6"C values of clathrate and gas phase methane

undergoing mutual methane exchange over
time in a closed system

Open and solid circles indicate the carbon isotope composition
of clathrate phase methane and initial value of clathrate phase
methane, respectively. Open and solid squares indicate the
carbon isotope composition of gas phase methane and initial
value of gas phase methane, respectively.
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