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Advanced characterization of three-dimensional pores in coals with
different coal-body structure by micro-CT

LI Wei', YAO Hui-fang' ,LIU Hong-fu' ,KANG Zhi-qin®> ,SONG Xiao-xia' ,FENG Zeng-chao’

(1. College of Mining Engineering , Taiyuan University of Technology , Taiyuan 030024 , China;2. Mining Technology Institute , Taiyuan University of Technol-
ogy, Taiyuan 030024, China)

Abstract; In order to quantitatively study the difference of pore connectivity and seepage capacity in coals with differ-
ent coal-body structure ,advanced 3D visualized model of pores for coal samples with different structure collected from
Hancheng Mine , Weibei coalfield was done using a 3D-modeling technique and applying the theory of porous media 3D
percolation. The spatial visualization of pores indicates that tectonic deformation has significant influence on coal pore
structure. The different deformation mechanisms variously affect the porosity, pore clusters and the max pore cluster, re-
sulting in obvious change in percolation probability. Variation of percolation probability show that pore connectivity and
permeability of coals present an inverse-U-shaped relationship with the increase in tectonic deformation. The cataclas-
tic coal has the best pore connectivity and the highest permeability , while the smallest values for these two parameters
occur in mylonitic coal. The study show that brittle failure may induce the expansion of microfractures and exogenous
pores, and thus results in good connectivity and high permeability. The milonitic coal has poor pore connectivity and
low permeability due to the uneven distribution of pores,fractures , minerals,,and maceral caused by brittle-ductile and

ductile deformation effect.
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Fig. 1  Microstructure of coals with different coal-body structure
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Fig. 3  Three-dimensional structure of coals with different coal-body structure
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Table 2 The results of 3D percolation of CT samples of coals with different coal-body structure
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