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Comparison of expulsion efficiency and pore evolution between shale whole rock and

powder samples in semi-elosed thermal simulation experiments
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Abstract: Compared with the traditional powder sample-based simulation the simulation results based on the whole rock
sample are closer to geological conditions because it well preserves the micro-structure and pores of the rock. However the
difference in expulsion efficiency and pores evolution between whole rock and powder samples have not been systematically
studied. In this study we used thermal simulation experiments of semi-closed high-pressure system to obtain the expulsion
efficiency and used low-pressure N, /CO, adsorption experiments to characterize the pore properties of whole rock columns
and powder samples of the Chang7 shale. The results showed that when R increased from 0. 61% to 1. 68% the difference
in expulsion efficiency between powder samples and whole rock column samples reached a maximum of 32. 47% and then
decreased to 3.98% and the fractal dimension of powder samples increased from 2.46 to 2.53 while the whole rock
column samples were generally stable. With the increase of temperature the total volume ratio of macro—pores in the whole
rock column increased while the volume ratio of meso—pores gradually decreased. Compared with powder samples shale
whole rock samples preserve rock structure which can reflect the hydrocarbon migration/expulsion process and have more
regular pore evolution. Finally this study established a model of hydrocarbon generation/expulsion process and pore
evolution of shale whole rock columns and powder samples which provides new ideas for understanding the evolution of
expulsion efficiency and pores of shale under geological conditions.
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Fig. 1 Yields of expelled and residual hydrocarbons and expulsion efficiency of the column and powder samples of shale
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Fig.2  Low-pressure CO, adsorption isotherms of the column and powder samples of shale
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Fig.3 Low-pressure N, adsorption-desorption isotherms of the column and powder samples of shale
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Fig. 4 Pore size distribution for micro pores of the column and powder samples of shale
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Fig. 5 Pore size distribution for meso-pores and macro-pores of the column and powder samples of shale
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Fig. 6  Evolution of micro— meso— and macro—pores of the column and powder samples of shale
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Fig. 8 Model of hydrocarbon generation/expulsion and pore evolution of the column and powder samples of shale
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