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Fractal Characteristics of Pore Structure of Lower Cambrian
Shale in Southeast Chongqing Using Nitrogen Adsorption Data
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Abstract The fractal dimensions of pore structure of shale in the southeast Chongqing are calculated using the FHH model based on
measured results of the pore structure by nitrogen adsorption. The result shows that the fractal dimensions of pore structure of shale in
the southeast Chongqing obviously have the aperture boundary point, that is to say, have the dual fractal feature. The fractal
dimension values of the big pore structure are 2.3559-2.6577, with an average of 2.488, and the fractal dimension values of the small
pore structure are 2.5971-2.8746, with an average of 2.7631. The small pore structure, with a larger fractal dimension value, shows a
higher degree of complexity than the large pore structure. There is a positive correlation among the fractal dimension values of shale
pore structure and TOC content, gas adsorption, specific surface area and pore volume. Especially, it is found that the fractal
dimension values show a significantly positive correlation with the specific surface area and pore volume. Whereas, there is a negative
correlation between the fractal dimension values of shale pore structure and clay mineral content.
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Fig. 1 Plots of InV vs In[In(p./p)] of shale samples
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Table 1 Results of shale samples from N, adsorption isotherms
G w(TOC)/% w(F+)/% Sper/(m?+ g™ Vil (cm®+ g™ Vi/(m’-g™) D, AR B D
YDNO1 3.702 22.1 12.600 0.0140 3.34 2.6032 2.8080
YDNO2 3.617 25.48 14.060 0.0130 2.43 2.5743 2.8402
YDNO3 6.213 25.5 24.940 0.0190 4.36 2.6577 2.8615
YDNO4 9.830 14.3 27.770 0.0200 5.04 2.6515 2.8654
YDNOS5 1.106 17.7 1.729 0.0020 2.01 2.3561 2.7687
YDNO6 0.340 17.7 2.797 0.0022 1.83 2.4434 2.8015
YDNO7 2.766 20.0 4.304 0.0047 2.62 2.4447 2.7269
YDNO8 0.298 53.6 1.970 0.0039 1.13 2.2619 2.6898
YDNO9 0.255 523 3.441 0.0054 1.24 2.4416 2.6849
YDNI0 0.255 51.3 2.354 0.0043 1.18 2.3559 2.6384
YDNI11 5.660 25.5 22.390 0.0171 4.69 2.6183 2.8746
YDNI12 1.192 7.66 2.874 0.0060 2.20 2.4298 2.5971
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Fig. 2 Relationships between fractal dimension D, and TOC, clay mineral contents, specific surface area and total pore volume
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