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Continental natural gas hydrate, its resource and perspective for exploration

LIU YuShan and WU BiHao
(Institute of Mineral resources, CAGS, Beijing 100037, China)

Abstract

There are two kinds of natural gas hydrates in the earth: oceanic and continental. The continental hydrate
deposits usually occur in permafrost regions such as Siberia, northern Canada and Alaska. Recently China has
found gas hydrates in Muli permafrost iregion of Tibetan plateau. They are existent in sandstone and siltstone
beds less than 1 000 m in depth. The continental hydrate reservoir is quite huge in size and the reserve is esti-
mated to be about (1~7.4) % 10" m® methane. Nowadays scientists have studied the suitable technologies to
extract methane from hydrate in permafrost region. There are mainly three methods for exploration, i.e., de-
pressurization, thermal stimulation and inhibitor injection. The depressurization method is considered to be more
economical and effective than other means.
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Table 1 Data of the occurences of hydrates in continiental and artic regions
m
Cl1 Collett 1993
2 69°27.6' N 134°39.6" W Soan et al. 2007 Dellinore et al. 1999
C3 Sloan et al. 2007
C4 CH, Sloan et al. 2007
C5 Sloan et al. 2007
C6-8 Sloan et al. 2007
9 2009
O1 45°N 35°E 2 052 0.7~2.2 BSR Sloan et al. 2007
02 39°N 350.25°E 475~600 0~1.2 BSR Sloan et al. 2007
03 51°44" N 105° 29'E 1433 121~161 BSR Sloan et al. 2007
O4 ODP160 Cl CHy Sloan et al. 2007
05 Kula 3540’ N 30° 28'E 1 700 Sloan et al. 2007
N1 BSR Sloan et al. 2007
N2 Sloan et al. 2007
N3 Sverdrup Sloan et al. 2007
Sl1 Wilkes BSR Sloan et al. 2007
S2 Roos Sea CH, Mclver 1975
S3 Weddell Sea BSR Sloan et al. 2007
4 South Shetland BSR Sloan et al. 2007
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Fig. 2 Distribution of continiental gas hydrates
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in the north hemisphere
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Table 2 Established resource size of continiental hydrates I,’
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C_m 2000 - / "‘; & ib‘%
Cl1 2.42x10"2
Cl 16.7x10" o
@ 2.4~87 x102 =z
3 19620 x 1012 = 1300
C4 0.062x 10" -
o1 40~50 x10% ~
4249 %102 R 1000
9 25 10" H
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7.4x 10"
USGS http  www. wikipedia. com 2004 0 <0
W &/ °F
2
3 _
> Sloan et al. 2007
AT=0 AP=0

Fig. 3 . Phase diagram showing the means for dissociation
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Fig. 4 Three methods for exploitation of continiental hydrates after Makogon 1997
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Fig. 6 Depressurization method throuth pumping the pore
5 water from the well after Jiang et al. 2002
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Fig. 5 Depressurization method ussing the drilling

after Jiang et al. 2002 thermal injection method
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Fig. 8 Location of Messoyakh hydrate field
after Krason et al. 1985
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Fig. 9 Cross section of Messoyakh hyrate field after Makogon 1988

3 Sloan 2007
Table 3 Result of inhibitor injection for Messoyakh hyrate field after Sloan et al. 2007
m’ 1 000 m? 1000 m?
129 96 % 3.5 30 150
131 96 % 3 175 275
133 — 25 50
138 90 % MeOH + 30 % CaCl, 4.8 200 300
141 138 4.8 150 200
142 — 5 50
— 10 100
— 25 150

50 200
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13 5L-38

Fig. 13 Mallik 51.-38 depressurization test at 1 090 m showing the préssure change with time after Sloan et al.
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3 000 0.5% km? 10
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2003
“ " Kennedy et al 2001 80%
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4C 1985~ 75%
2006 3.2°C 7% 2000 2002
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Table 4 Heights above sea level of the recent glaciers and permafrost in western China after Shi 2000

m m m
1 2 800~3 350 2 200~2 800 550~600
2 3 600~4 300 2 700~3 100 900~1 200
3 4 400~5 400 3 500~3 900 900~1 500
4 4 500~6 000 3 900~4 200 600~1 800
5 5 000~5 600 4 400 600~1 200
6 5 400~5 700 4 600~4 700 800~1 000
7 5 800~6 000 4 800~5 000 1 000
8 4 600~5 600 4 800 —200~800
9 4 600~5 500 4 600~4 900 0~600
10 4 300~6 200 4 900~5 300 —600~900
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