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The medium-high permeability sandstone reservoir has the advantages of high permeability and porosity, low
cementation degree, and strong oil and gas migration ability. The reservoir rocks are mainly composed of clay
minerals and fine silty particles. In the long-term water flooding development process, the scouring effect of
water will cause clay minerals to fall off and migrate, and the reservoir structure and properties will change,
thus altering the oil displacement mechanism.

To improve the understanding of the change in rock physical properties and the capture and migration mech-
anism of internal multiphase flow during long-term water flooding, experiments on sandstone cores with
different permeability and porosity were carried out. Based on CT scanning technology, the pore network
model is constructed to study the change in rock pore throat structure during high-speed and long-term water
flooding. Combined with X-ray diffraction, SEM images, and core flow experiments, the evolution mechanism
of reservoir physical properties is discussed. On this basis, the occurrence types, distribution characteristics,
and formation mechanism of microscopic remaining oil are studied, and the distribution characteristics of
remaining oil in long-term water flooding and short-term water flooding are compared.

The results indicate that the heterogeneity of the core pore structure affects the location and morphology
of residual oil, resulting in different dominant types of residual oil within sandstone cores with varying per-
meability. In addition, the improvement of pore throat structure and the transformation of wettability are
inherent reasons for long-term water flooding to improve oil recovery efficiency.
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