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[ Abstract |

was conducted to study the interaction between tight conglomerates, CO,, and water. The results indicate that after CO, dissolves in

Based on the reservoir conditions of tight conglomerate reservoirs in the Mahu area of the Junggar Basin, an experiment

water to form carbonic acid, it primarily reacts chemically with feldspar and calcite in the cement between the conglomerate grains.
This leads to significant around-grain dissolution, with dissolution being the main process and precipitation being secondary. Ultimate-
ly, this increases the porosity and permeability of the rock, enhancing the reservoir fluid seepage capacity. The maximum increases in
porosity and permeability are 3. 65% and 87.36% , respectively. Additionally, the surface roughness of the rock increases after the in-
teraction, with hydrophilic mineral quartz exposed on the surface. The water-phase wetting contact angle of the rock decreases by 7. 4°,
enhancing hydrophilicity. The CO, huff and puff process has a positive effect on improving oil recovery, with the main oil-increasing
mechanisms being the enlargement of pore space to enhance fluid seepage capacity and the improvement of rock water-phase wettability,
which increases reservoir water-phase imbibition capacity and crude oil mobility, thereby improving oil recovery.
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Fig. 1 Sample preparation process for experimental testing and analysis
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Table 1 Basic physical property parameters of dense

sandstone core for experimental purposes

K/ Bt/ Buks fLBUE, RWBER/

[T =
BLES cm cm 2 % mD

M202005-1 6.61 2.50 76.06 9.24 0.182
M202005-2 6.62 2.51 76.09 9.12 0.214
M202005-3 6.64 2.50 76.11 9.31 0.223
M2020054 6.64 2.51 76.15 9.17 0.162
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Table 2 Composition of formation water ions
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Fig.2  Experimental materials
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Fig. 3 Rock XRD diffraction analysis spectra of

different minerals
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Fig. 5 Microscopic morphological characteristics of composed sandstone and conglomerate minerals at different times
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Fig. 6  Micro-morphologic analysis of dense conglomerate
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Table S Mass and porosity and permeability of dense
gravel cores before and after reaction with CO, and water
il Bt/ g FLBE /% B IE 2 /mD
i RBHT ROBLE O RNIET RONEfE RONET KRR
M202005-1 76.06 75.67 9.24 9.49 0.182 0.341
M202005-2 76.09 75.77 9.12 9.31 0.214 0.377

M202005-3 76.11 75.65 9.31 9.65 0.223  0.411
M2020054 76.15 75.87 9.17 9.38 0.162 0.272
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Fig. 7 Changes in basic physical properties of dense gravel

cores after reaction with CO, and formation water
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Fig. 9  Surface micromorphology of dense sand conglomerate after reaction with CO, and

formation water at different multiplicities
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Fig. 10  Effect before and after reaction of dense gravel flake with CO, and formation water
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Fig. 12 Changes in water phase wettability of

rock surface before and after reaction
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Fig. 13 Schematic diagram of the water-phase wetting contact angle and the mechanism of the

change process in dense gravel rock before and after the reaction
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