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Experimental study on influence of CO, cracking on surface fractal characteristics of
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Abstract: In order to explore the effect of carbon dioxide cracking on the pore cracking and permeability improvement of
high-gas and low-permeability coal seams in Guizhou, a combined method of low-temperature nitrogen adsorption and fractal
FHH model was proposed. The change of microscopic pore characteristics of coal samples before and after cracking was ana-
lyzed, and the fractal dimension were combined with the pore characteristic parameters. The results showed that the carbon
dioxide cracking had obvious effect on the pores of coal. After the cracking, the micropore content and specific surface area
of the coal and rock mass decreased, while the pore volume and average pore diameter increased. The cracking effect will re-
duce the fractal dimension of coal, and the pore surface would tend to be smooth due to the cracking effect. Affected by the
carbon dioxide cracking, the magnitude of fractal dimension had a negative correlation with the average pore diameter, pore
volume and adsorption quantity, while a positive correlation with the specific surface area and micropore content.
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GRmMFE 1 PIAR . N BET REARERE 4 1 411
HeE TR RS 7R 2. 169 9 ~2.810 8 m*/g Z[a] , 55 2 4H 1Y
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AT KRB R R THHEM R ERRR, AL
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Table 1 Results of low temperature nitrogen adsorption experiment
. BET HREFH/ L/ T ER, B&WILAE/ HILRBEAERL/ %
R (m®-g™") (mL-g™") nm nm FL# <8 nm LR 8~100 nm  FLF% >100 nm
Y1 2.810 8 0.004 0 8.54 3.64 20.0 62.5 17.5
Al 2.335 8 0.005 2 12.50 3.53 3.8 78.8 17.4
= A2 2.169 9 0.004 7 12.17 3.54 4.3 78.7 17.0
A3 2.404 3 0.005 2 9.98 3.67 36.5 50.0 13.5
Y2 4.698 4 0.006 8 7.25 3.64 54.4 45.6 0.0
Bl 3.942 1 0.009 9 17.00 3.65 15.2 71.7 13.1
24
B2 3.823 4 0.009 3 15.97 3.65 17.2 69.9 12.9
B3 3.842°1 0.007 4 8.53 3.39 44.6 43.2 12.2
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Fig.1 Classification of adsorption-desorption

hysteresis loop
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Fig.2 Group 1 liquid nitrogen isotherm adsorption curve
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Fig.3 Group 2 liquid nitrogen isotherm adsorption curve
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Table 2 Fractal dimension of coal sample before

and after cracking based on fractal FHH model

AHXFFE Sy P/Py =0.45 ~1.00

SRR

A D=A+3 R?

Y1 -0.240 70 2.759 30 0.945 89

Al —0.446 22 2.553 78 0.948 28
141

A2 -0.445 97 2.554 03 0.947 09

A3 -0.376 28 2.623 72 0.979 22

Y2 —0.248 80 2.751 20 0.990 81

Bl -0.431 92 2.568 08 0.955 14
24

B2 -0.416 55 2.583 45 0.950 44

B3 -0.326 67 2.673 33 0.977 23
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