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Abstract: The coal-associated mud shale is widely developed in the east of the Qinshui Basin and has great poten-
tial for shale gas resources. Research on the pore structure characteristics of mud shale in this area is of great signif-
icance for the evaluation of shale gas-bearing properties and the realization of joint exploration and co-production of
coalbed methane and shale gas. In this paper, the mud shale of the Permian Shanxi Formation from Well Y in the
Wuxiang block of the basin was taken as the research object. The pore structure characteristics and fractal charac-
teristics of the mud shale were studied by means of XRD, high-pressure mercury intrusion, and low-temperature
liquid nitrogen adsorption. The results show that the mineral composition of the mud shale of the Shanxi Formation
in the Y-well is dominated by clay minerals and quartz. There are a large number of pores smaller than 50 nm, and
the pore structure is mainly composed of crack pores and “thin bottleneck” pores. The mud shale adsorption curve

is of inverted S-type, suggesting type I curve of Brunauer classification scheme. The desorption line belongs to the
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H2 type (both H1 type and H3 type) in the IUPAC classification scheme, and belongs to the B type (both E type

and C type) in the De Boer classification scheme. The fractal dimension of mud shale in Shanxi Formation of Well

Y is close to 3, and the heterogeneity is strong. Mineral composition, total pore volume, average pore size and TOC

content are important factors affecting the fractal dimension of mud shale.
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Table 1 TOC content and mineral composition of mud shale in Shanxi Formation of the study area

wy/ %
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A RO R SR BT DVRIRE PG mika B4
Y1 4.6 31.1 1.3 1.3 0.0 0.0 55.0 21.0 16.0 8.0
Y2 3.6 19.6 1.3 1.4 1.6 0.0 64.0 33.0 1.0 2.0
Y3 8.1 34.9 0.7 1.7 0.8 0.0 46.0 11.0 27.0 16.0

Y4 1.8 38.3 0.6 1.5 1.8 1.6 56.0 18.0 19.0 7.0
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Fig. 3 Mercury test results of mud shale samples
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