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Characterization of shale pore structure based on fractal theory and
moment estimation

ZHANG Jin
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Abstract: Research on the characteristics of shale pore structure is of great significance to the evaluation and development of shale
oil and gas. Taking the shale of the Longmaxi Formation of the Lower Silurian in the Southeast Sichuan Basin as the carrier, the fractal
dimension of the shale pore was calculated by the FHH fractal model. Based on the principle of geological mixing empirical distribution
and moment estimation, the characteristic parameters of pore structure were calculated, and the applicability of fractal theory and
moment estimation to the characterization of shale pore structure was further explored. The study indicates that shale pores have an
obvious fractal dimension, and the fractal dimension is large, indicating that the shale pore system is complex and changeable and has
strong heterogeneity. The fractal dimension is positively correlated with the specific surface area of shale pores, and negatively
correlated with the mean value of pore diameter, standard deviation, coefficient of variation, and skewness. That is, the smaller the mean
value of pore diameter, the larger the proportion of micropores, and the worse the connectivity between pores, reflecting the poor pore
structure and high complexity, but as the specific surface area in pores becomes larger, the adsorption capacity of gas becomes stronger,
and the fractal dimension becomes larger. The fractal dimension and pore structure characteristic parameters of shale are in good
agreement with the pore morphological characteristics, that is, the pore fractal dimension of the H2 ink bottle has a larger fractal
dimension, small standard deviation, coefficient of variation, and skewness. The fractal dimension of the H3 type parallel-plate fractured
pore is relatively small, and the standard deviation, coefficient of variation, and skewness are large. The fractal dimension is a reflection
of shale gas adsorption, storage , transportation capacity ,and pore morphology characteristics.
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