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A quantitative characterization method for organic and inorganic pores in shale
CAI Xiao, JIN Yaxi, YE Jianguo, PENG Liu, SUN Jingrong, ZHU Yichuan

(Exploration and Development Research Institute, Sinopec East China Oil and Gas Company, Yangzhou, Jiangsu 225007, China)

Abstract: The results of surface porosity obtained by scanning electron microscopy image processing can effectively reflect the
development degree of shale organic matter pore. On the premise that the statistical sample is large enough, the pore size of organic
matter can be quantitatively characterized relatively accurately. Due to the limitation of absolute resolution of scanning electron
microscopy, the organic pore content was underestimated in the pore size range of less than 2 nm. The results of pore size
distribution obtained by adsorption method need to be corrected. Combined with TOC and effective porosity, the porosity of shale
organic matter can be calculated, and the proportion of organic and inorganic pore can be obtained indirectly. The data of 4 shale
gas wells in southeastern Chongqing show that organic pore is the main type in Wulong and Dongsheng area, and the proportion of
organic pore in bottom layer((D to @) is high, up to 85.89 %. Pengshui area is controlled by organic carbon, and the proportion of
organic pore is not more than 20 %. The organic pore proportion in Pingqiao area ranges from 20 % to 30 %, and the bedding
fissures and laminar structures are relatively developed, especially the possible fissures or grain margin fissures between clastic
particles and muddy interbeds in laminar structures contribute greatly to the inorganic pore. The proportion of organic pore is
mainly affected by the abundance of organic matter and the degree of pore development of organic matter. The ratio of organic pore
is highly consistent with the variation of TOC content in the vertical direction.
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Fig. 1  Distribution of four shale gas exploration wells in

Pengshui—Wulong—Nanchuan Block
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Fig. 2 Main types of pores developed in shale of four wells
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Table 1

Basic parameters of shale reservoirs in four shale gas wells

I ERE(em®g") FLBE % TOCY% SRS RY% A5% FiEmWi% KAi/% W /v W85 R

A 1.82 2.51 2.74 2.64
B 2.16 4.88 4.11 2.57
CIF 3.00 3.68 3.40 3.01
DI 2.94 4.47 3.00 2.71

45.5 28.5 11.7 9.8 4.5 0.96
54.0 25.3 10.2 6.5 4.4 1.08
50.4 32.7 6.6 6.2 4.5 1.30
49.2 30.0 6.5 7.0 3.8 1.20
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Fig. 3 Development characteristics of organic pore in shale of four wells
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