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Shale Pore Evolution Characteristics Based on
Semi—Closed Pyrolysis Experiment
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Abstract; The microscopic pore structure of organic-rich shale is an important factor affecting the enrichment of shale gas, but
the characteristics of pore structure change during thermal evolution are not clear, which is difficult for the current research.
Taking the low-mature oil shale samples of the Middle Permian Lucaogou Formation in the Santanghu Basin, Xinjiang as an ex—
ample, a high-temperature and high-pressure semi-closed pyrolysis experiment was carried out, and the thermal simulation
samplcs at various temperature stages were extracted, using lothcmpcraturc adsorption tcchniquc to characterize the pore
structure of the un-extracted and extracted sample and to reveal the pore evolution characteristics of the low mature to over ma-
ture shale samples. The results show that in the low-mature to mature stage, the content of mesopores decreases with the in-
crease of thermal simulation temperature, and the micropore content decreases first and then rises. High pressure and residual
oil/bitumen have certain inhibitory effect for all pores. While at the high maturity stage. the pore content increases significant-
ly, and the micropore and mesopore are generated in the residual bitumen. It indicates that temperature and pressure conditions
have important influence on pore structure in thermal simulation experiments. The thermal evolution of organic matter and its
evolution products are closely related to the evolution trend of shale pores.
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Table 1 The basic geochemical data of the sample from the Santanghu Basin

TOC(Y%)  Ro(%)  Tanx(C) S, (mg/g) S, (mg/g) S;(mg/g) HI(mg/g TOC) OI(mg/g TOC)
10.67 0.52 436 0.57 53.08 4.84 497 45
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1 . ( )
Fig.1 The pore size distribution comparisons of the mesopore and macropore of the sample after the extraction (low to mature
stages)

P ,P(E)

2 ( )

Fig.2 The pore size distribution comparisons of the micropore of the sample after the extraction (low to mature stages)
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Table 2 Shale pore volume and specific surface area of thermal simulation experiment

2
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Fig.3 The pore size distribution comparisons of the micropore of the sample before and after the extraction in high and over

mature stages
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Fig.4 The pore size distribution comparisons of the mesopore and macropore of the sample before and after the extraction in

high and over mature stages
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5 . (a) (b ( )
Fig.5 Mesopore and macropore pore volume (a) and micropore special surface area (b) changes with pyrolysis temperature

(extracted and un-extracted)

6 . ( )

Fig.6 Mesopore and macropore pore size distribution tested by nitrogen adsorption method (un-extracted)

7 . ( )

Fig.7 Mesopore and macropore pore size distribution tested by nitrogen adsorption method (extracted)
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8 ( )

Fig.8 Microporous pore size distribution of carbon dioxide adsorption method (un-extracted)

9 ( )

Fig.9 Microporous pore size distribution of carbon dioxide adsorption method (extracted)
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