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Fractal characteristics of pore structure in residual coal with different degrees of fragmentation and its

influence on CO; adsorption behavior

Bin Wei, Gang Cheng
Xinjiang University, Urumqi, Xinjiang

[ Abstract] Using residual coal from the goaf of the Zhundong mining area as the research object, four particle
size grades (2-2.8 mm, 1.25-2 mm, 0.3-1.25 mm, and 0.15-0.3 mm) were prepared by sieving to simulate different
degrees of fragmentation. CO; adsorption-desorption experiments were carried out at 303 K using a Nova2000 fully
automated gas adsorption analyzer. The pore structure was quantitatively characterized by combining the BET model
and the Frenkel-Halsey—Hill (FHH) fractal model. The results showed that complete isotherms were obtained for
samples of different particle sizes, and the adsorption capacity generally increased with decreasing particle size. BET
fitting calculations showed that the specific surface area monotonically increased with increasing crushing degree,
with specific surface areas of Z10-7, Z16-10, Z60-16, and Z100-60 being 23.25, 24.81, 26.93, and 27.77 m?/g,
respectively. FHH fractal analysis showed good linearity within the selected relative pressure range (R? = 0.9848—
0.9917), and the fractal dimension increased from 2.3498 to 2.4214 with decreasing particle size, indicating that
crushing promotes increased pore surface roughness and structural complexity. Comprehensive analysis suggests that
the crushing process synergistically promotes CO, adsorption and retention by expanding the effective adsorption
surface and enhancing pore structural complexity. The research results can provide a structural basis for optimizing
CO; injection inerting parameters in goaf areas and evaluating the adsorption and retention effects of residual coal.
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