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A New Method for Microscopic Pore Structure Analysis in Shale Matrix
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Abstract: It is important to quantitatively characterize the microscopic structures of organic and inorganic shale pores making up
shale matrix, since shale gas and oil show different transport mechanisms in them. In this paper, the typical shale organic pore
and inorganic pore images are obtained {from scanning electron microscope (SEM) respectively, and it is found that the image
with relatively larger inorganic pores has a lower resolution, while the image with relatively smaller organic pores has a higher
resolution. Then, image processing and Markov chain Monte Carlo (MCMC) method are used to reconstruct the corresponding
inorganic pore digital rock and organic pore digital rock, and local superposition method is introduced to construct the shale ma-
trix pore digital rock including inorganic pores and organic pores. At last, the structure properties are compared and analyzed
among the three inorganic pore, organic pore and matrix pore digital rocks. Results show that the constructed shale matrix pore
digital rock with local superposition method could describe the inorganic pore and organic pore structures simultaneously. In ad-
dition the inorganic pores have a poor connection while the organic pores have a better connection, and a higher local porosity
and local permeability, which is important to the fluid flow in shale rocks. A reliable research platform is established for differ-
ent pore structure analysis and gas & oil transport simulation in nanoscopic pores of shale rocks in this study.
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Fig. 1 Classification of shale matrix pores
## Loucks et al. (2012)
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Fig. 2 Different typical pore SEM images in shale rock
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Fig. 3 Binary images of different pores in shale rocks
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Fig. 4 The reconstructed digital rock with MCMC method
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Fig. 5 Shale matrix pore digital rock with local superposi-

tion method
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Fig. 6 Pore network model extracted from digital rock
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Table 1 Basic structure parameters of different pore network models in shale rock

Ry RIEE ToALAL B9 238 A5 T HLFLBR ) 2 17 B AL 9 234 A 20
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FLEREH (1) 4735 67 647 69 011
WEE A H (AN 6472 116 804 123 106

SERA A EL 2714 47 3.447 54 3.562 42

48] 28 FL B 0.071 0.127 0.115

A X517 % (nD) 23 10.8 7.7
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Fig. 7 Structure properties comparison of different pore network models in shale rocks
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