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Occurrence and controls of shale absorbed gas in Liupanshan Basin

HAN Wei', Al Ning*, LI Yuhong', ZHANG Yunpeng', GUO Wang'

(1. Key Laboratory for the Study of Focused Magmatism and Giant Ore Deposits of MNR, Xi’ an Center of Geological Survey,
CGS, Xi’ an, Shaanxi 710054, China; 2. Ningxia Geological Survey, Yinchuan, Ningxia 750021, China)

Abstract: The Liupanshan Basin has potentially favorable conditions for oil and gas exploration. An absorbed gas
model and other methods were used to study the mud shale in the Cretaceous Madongshan Formation in the well
GY 1 in the Liupanshan Basin in order to discuss the occurrence and controls of the shale absorbed gas. The
Cretaceous shale in the basin has a relatively low content of organic matter, but the maximum methane adsorption
capacity ranges from 1.73 to 2.35 m’/t with a mean value of 2.03 m’/t indicating a relatively high gas storage
capacity. The adsorption capacity of the shale increases first and then decreases with increasing depth. There is a
deep inflection point. Pressure plays a major role in shallow formations, while temperature plays a major role at
depth. The occurrence conditions of shale absorbed gas were mainly affected by six factors, among which the
influence of organic matter abundance, maturity and moisture content were not significant, while mineral
content, microscopic properties, temperature and pressure were the main influencing factors. When the external
geological conditions are suitable, the gas enrichment degree of the shale reservoir in the Liupanshan Basin could
be relatively high and very favorable for exploration.
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Fig.1 Tectonic units and location
of well GY 1, Liupanshan Basin
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Fig.4 Relationship between adsorption capacity and depth
of Cretaceous mud shale in Liupanshan Basin
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Table 1 Isothermal adsorption experiment results of mud shale from well GY 1
in Cretaceous Madongshan Formation, Liupanshan Basin

B o3 % W SEEIREE Vi/ P/ BN
m % C (m® -t MPa (m* -1
1 810.28 1.21 30 2.39 2.02 2.19
2 882.80 1.22 30 2.36 1.99 2.12
3 882.80 1.22 50 1.94 2.17 1.73
4 961.28 1.21 30 2.52 1.81 2.35
5 961.28 1.21 50 1.95 1.88 1.79
6 1 034.34 1.24 30 2.30 1.82 2.08
7 1 074.30 1.23 30 2.13 1.95 1.92
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Isotherm adsorption curves of typical methane shale from well GY 1 in Cretaceous Madongshan Formation, Liupanshan Basin
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of mud shale from well GY 1 in Cretaceous Madongshan Formation, Liupanshan Basin
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5 HE/m R/% W sid pRiEE%E &
1 1 074.30 0.71 15 0.05
2 1 034.34 0.69 23 0.05
3 961.28 0.65 15 0.05
4 882.80 0.62 19 0.05
5 810.28 0.58 9 0.05 B AR
6 624.95 4.07 13 0.10
7 624.95 4.18 24 0.10
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