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Abstract: The investigations of nanopore heterogeneity in tectonically deformed coals are of significance for the study of occur-
rence state and transmission characteristics of coalbed methane (CBM). The low-middle rank tectonic deformed coals were
screened out firstly in this study and then the matrix compressibility and the applicabilities of Menger, thermodynamics, Sier-
pinski, and FHH of tectonic deformed coals, as well as the fractal characteristics, were analyzed based on high-pressure mer-
cury intrusion and low-pressure gas adsorption. The fractal curves of Menger model for mylonitic coals can be divided into three
stages. However, for primary coals, cataclastic coals, schistose coals, scaly coals, and wrinkle coals, the fractal curves of Sier-
pinski, Menger, thermodynamics, and FHH can be obviously divided into two stages and the piecewise points locates at
100 nm. 72 nm, 72 596 nm, and 8 nm respectively. The fractal dimensions of Menger model are >3 and have a fitting devia-
tion, so it is not suitable to characterize the pore heterogeneity. The Sierpinski model is suitable to characterize the fractal char-

acteristics of the nanopore of the tectonic deformed coals whereas the FHH model is for the pores of 8 =100 nm in primary
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coals and various tectonic deformed coals. The fractal dimension (D) of micron pores at Sierpinski fractal curve (>>100 nm)

increases firstly and then decreases with the increase of tectonic deformation, reaching the highest values in schistose coals. The

heterogeneity of both nanopores at Sierpinski fractal curve (<C100 nm,D.) and that of pores of 8 =100 nm at FHH fractal

curve increase with the enhancement of the tectonic deformation. In primary coals and brittle deformed coals, D4 >D ». . indi-

cating that the heterogeneity of micron pores are stronger than that of nanopores. In scaly coals, D is close to D .. In wrinkle

coals, Dy < D, indicating that the heterogeneity of nanopores is stronger than that of micron pores.

Key words: tectonic deformed coals; nanopore; matrix compressibility; fractal characteristics; applicability of model.
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Fig.1 Schematic map showing the Xuzhou-Suzhou arcuate duplex-imbricate fan thrust system and sampling location in the Huaibei area
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Table 1 Basic properties of tectonically deformed coal samples

B Mk e mmYE o bema ksl e
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Ql4 Jr A 8.7 2.3 0.84 711 s It 2.4 0.6 0.91
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Q10 JobR 8.3 2.3 0.87 710 JEE i A 30.2 20.7 0.81
Q13 R 11.3 6.3 0.83 713 JBE e 30.2 20.7 0.81
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Fig.2 Macroscopic and microscopic deformation characteristics of typical sequence tectonically deformed coals (hand speci-

mens and reflection)
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