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Abstract ; The physical properties of ultra-low permeability sandstone reservoirs change significantly during CO, injection,
and the effects of different CO, displacement methods on reservoir physical properties are different as well. CO,-formation wa-
ter alternate (CO,-WAG) flooding and CO, flooding experiments were carried out on the fully saturated water cores of reser-
voirs with similar physical properties under formation conditions (78 °C,18 MPa) , and the similarities and differences of the
changes on physical properties of the cores before and after flooding were compared. It is found that the decrease of core per-
meability after CO, flooding is smaller than that after CO,-WAG flooding, but with almost unchanged porosity in both cores.
After flooding experiments, some large pores in the core are blocked by debris particles, clay minerals and salt crystals. The
proportion of large pores decreases while the proportion of medium pores increases. And the distribution of pore size concen-

trates in the middle. However, the changes of range and amplitude of the pore size distribution in the core after CO, flooding
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are less than those after CO,-WAG flooding. The main reasons for the differences in the changes in the physical properties

are; the different degree of rock-CO,-formation water interactions, the different range of pores radii in the fluid, and the dif-

ferent power of the particle migration.

Keywords: CO, flooding; CO,-WAG flooding; ultra-low permeability sandstone; permeability; porosity; pore micro-mor-

phology ; pore radius distribution
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Table 1 Basic parameters of core samples

PRI A= K&/ em BEF/107 um? LBE/ %
HU24 7.56 0. 463 10. 13
HU24-1 2.13 0.477 10. 47
HU24-2 2.19 0.452 9.91
HU24-3 2.17 0. 449 9.96
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Table 2 Type and mass fraction of mineral

in the core samples %

Fl RiRE: it
i 2. LU RS N X E I
o % Kf AR [T At

HU24-1 33.9 32.1 23.8 5.4 3.9 0.9
HU24-2 35.2 31.1 22.6 6.1 4.3 0.7
HU24-3 34.6 30.2 23.9 6.7 4.2 0.4
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Fig.4 Porosity of core samples before and

HU24-3

after flooding experiments
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after flooding experiments
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Fig.8 Pore size distribution obtained by

results of mercury injection measured on

rest of three cores after flooding
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