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Abstract: This study is conducted to explore the influence of the evolution of shale reservoirs on their fractal dimensions.
Specifically, three examples are selected for the case study, namely, the terrestrial shale with low maturity of Yanchang For-
mation in Erdos Basin, the terrestrial shale with high maturity of Shahezi Formation in Songliao Basin, and the marine shale
with high and excessive maturity of Longmaxi Formation in the southern Sichuan region. On this basis, the evolution charac-
teristics of different fractal dimensions are studied by means including X-ray diffraction (XRD) , geochemical analysis, and
nitrogen adsorption experiments in combination with the Frenkel-Halsey—Hil (FHH) and thermodynamic models. More-
over, the grey relational analysis (GRA)was performed to analyze the controlling factors of fractal dimensions in different
evolution phases. The results reveal that the terrestrial shale with low maturity has low fractal dimensions , whereas the ter-
restrial and marine shale with high maturity has high dimensions. In the marine shale evolved from high maturity to exces-
sive maturity, a high pore volume and surface area have a significantly positive relationship with the pore complexity , but
this relationship is not prominent in the terrestrial shale with low maturity. The reason might be that the occluded hydrocar-
bon causes micropore blocking or covers the surface of pores, which reduces the fractal dimensions. As the evolution in-

creases, the main influencing factor of the fractal dimensions of shale reservoirs gradually changes from the mineral compo-
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sitions to the total organic carbon(7T0C).
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Tablel Statistics of geochemical parameters and mineral compositions of shale samples from three different regions
o P il M-~ A2 H% IR %
=L VREZ /m
G TOC R, PaE A RH Jrfita Hoaf BJE HLossE
YC-1 1205.35 391 0.75 24.00 8.00 10.00 0 0 0 52.00
YC-2 1446.15 7.66 0.86 35.00 8.00 10.00 0 0 4.00 43.00
YC-3 1618.15 5.00 0.93 30.00 8.00 12.00 0 0 2.00 48.00
YC-4 1379.72 3.02 0.93 27.00 3.00 7.00 3.00 0 3.00 57.00
JER AL
YC-5 1617.05 5.98 0.93 26.00 7.00 7.00 0 0 3.00 57.00
YC-6 1603.35 6.86 1.06 36.00 2.00 13.00 0 2.00 3.00 44.00
YC-7 1 604.98 2.06 1.06 42.00 0 15.00 2.00 0 0 41.00
YC-8 1754.43 1.08 1.10 46.00 0 2.00 0 6.00 1.00 45.00
SHZ-1 3077.77 0.93 1.69 41.50 0 4.80 0 0 0 53.70
SHZ-2 3077.12 1.12 1.75 36.70 0 10.00 0 0 0 53.30
SHZ-3 3433.88 2.52 1.95 37.40 0 6.60 0.80 0 0 55.20
SHZ-4 3430.14 3.57 1.96 34.40 0 10.10 0 0 0 50.50
R C |
SHZ-5 3433.48 1.40 1.97 36.00 0.50 0 0.90 0 0 62.60
SHZ-6 3435.15 1.79 1.99 42.40 0 6.10 0 0 0 51.50
SHZ-7 3434.58 1.19 1.99 35.50 0 6.20 0 0 2.80 55.50
SHZ-8 3432.44 1.52 2.44 30.60 0 0 0 0 0 69.40
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LMX-2 2297.76 1.17 2.99 25.30 3.20 5.70 13.40 8.00 1.80 39.10
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LMX-4 2311.78 3.77 3.08 24.70 0.50 2.90 16.60 25.30 3.90 26.10
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LMX-5 2316.02 3.07 3.12 31.10 0.70 2.20 16.90 27.40 2.40 19.30
LMX-6 2 320.01 4.93 3.14 43.70 0.70 2.10 17.40 15.00 2.20 18.90
LMX-7 2321.85 1.47 3.15 45.10 1.00 2.10 11.50 12.50 3.00 24.30
LMX-8 232235 4.08 3.16 18.50 1.40 4.00 36.20 21.10 2.60 16.00
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Fig.1 Mineral composition triangle of shale samples

from different regions
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Fig.3  Distribution of pore volume and surface area in shale with different R,
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Fig.4 Relationship between pore volume and pore size in shale with different R,
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Fig.5 Development characteristics and quantitative characterization of organic pores in shale with different R,
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