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Abstract: Characterizing the heterogeneity of pore volume, pore size distribution, and specific surface area is an important
task in the evaluation of shale oil exploration. In this study, the multifractal theory was adopted to study the experimental
data of low temperature N, adsorption of Shahejie Formation shale in Dongying Sag. Relationships among multifractal char-
acteristics, fractal parameters, pore parameters and shale mineral composition were discussed. Results show that: the pore
size distribution of Shahejie Formation shale in Dongying Sag is characterized by multiple fractal features , and the heteroge-
neity of the pore size distribution is mainly related to the specific surface area of the pore. The larger the Hurst index indi-
cates the greater penetration rate. There are strong positive or negative correlations among the multifractal parameters ex-
cept the difference between the right semi—biased parameter and the left semi-biased parameter of multifractal spectrum.
Information dimension and correlation dimension are positively related to Hurst index and negatively to Hausdorff dimen-
sion, left semi-biased parameter and multifractal spectral peak width, while multi—fractal parameters, such as information
dimension and correlation dimension, are positively correlated with the specific surface area and pore volume , and the other

multifractal parameters are negatively correlated with the specific surface area and pore volume (except for the right semi—
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bias parameter). There is no obvious correlation between multi—fractal parameters and rock mineral composition.
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Table2  Correlations between multi—fractal parameters and shale composition and other parameters of
Shahejie Formation, Dongying Sag, Jiyang Depression
BUEHLIE, D, D, D_s - Ds  Hurst#5%% a, a, — as a_s — a, a_s — as R,
HeaR A 0.88 0.90 -0.86 0.90 -0.86 -0.90 -0.46 -0.81 -0.57
FLIARH 0.73 0.76 -0.78 0.76 -0.74 -0.77 -0.48 -0.74 -0.41
S LR -0.06 -0.06 -0.04 -0.06 0.04 0.05 -0.21 -0.08 0.23
B B e i 0.05 0.07 -0.24 0.07 -0.10 -0.10 -0.37 -0.26 0.21
Bl it -0.11 -0.12 0.00 -0.12 0.07 0.10 -0.19 -0.04 0.27
B AR R e I -0.36 -0.37 0.47 -0.37 0.38 0.39 0.41 0.47 0.07
AT 0.18 0.21 -0.25 0.21 -0.16 -0.19 -0.26 -0.26 0.02
Fiboa 0.25 0.27 -0.27 0.27 -0.21 -0.24 -0.26 -0.29 -0.03
iy 0.21 0.24 -0.30 0.24 -0.20 -0.23 -0.32 -0.31 0.03
5 5 ik -0.26 -0.28 0.30 -0.28 0.22 0.25 0.30 0.32 0.01
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