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Abstract

The permeability characteristics of broken soft coal (BSC) in Suzhou mining area were studied by
using the PDP-200 permeability tester, the scanning electron microscope and the porosity tester
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(QKX-II). The results show that the fractures of BSC in Suzhou mining area are relatively devel-
oped, and the permeability of BSC is large, among which the initial permeability of mortar coal is
the largest. The porosity and the permeability of BSC tend to increase with the increase of struc-
tural coal deformation strength. There is a negative exponential relationship between the effective
stress and the permeability of BSC (R = 0.92~0.99), and the permeability of BSC decreases with
the increase of the effective stress. The damage coefficient and dimensionless permeability of dif-
ferent types BSC decrease with the increase of effective stress, among which the damage coeffi-
cient of mortar coal and the dimensionless permeability of cataclastic coal undergo significant
changes with the increase of effective stress. These indicate that coal with strong brittle deforma-
tion is more sensitive to pressure, while coal with weak brittle deformation is less sensitive to
pressure. During depressurization, the permeability of coal shows an increasing trend, of which
the change of permeability of mortar coal before and after depressurization is the largest, fol-
lowed by cataclastic coal, and flaky coal is the smallest.
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Figure 1. Structure outline map (a) and profile map (c) of the of the Suzhou mining area, comprehensive bar chart
of the main coal bearing strata in the Huaibei area (b) [1]
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Table 1. Samples and their basic information
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Figure 2. The macroscopic and microscopic deformation characteristics of different types of broken soft coal
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Table 2. Permeability testing pressure loading plan
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Figure 3. The relationship between effective stress and permeability of coal with different coal body structures and the po-
rosity bar chart of coal with different coal body structures
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Figure 4. The variation of dimensionless permeability K/K, and permeability damage coefficient with effective
stress for coal with different coal body structures
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Figure 5. The relationship between pressure boosting and pressure reducing permeability changes of different types of bro-
ken soft coal
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