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Oil by Capillary Spontaneous Imbibitions

HE Zhigang

Xinjiang Keli New Technology Development Co. Lid., Qaramay 834000, Xinjiang Uygur Autonomous Region, China

Abstract Waterflooding is relatively inexpensive and easy to control, but waterflooding recovery efficiency is low for high viscosity oil
due to the adverse mobility ratio between oil and injected water in high viscosity heavy oil fields. Previous studies showed that capillary
forces often neglected due to high oil viscosity are important even in the heavy oil systems. At low injection rates, water imbibitions can
be used to improve oil recovery. Therefore waterflooding could become a viable technique for non—thermal enhanced oil recovery, even in
the fields with very high oil viscosity. It is recently found that the methods improving the waterflooding recovery efficiency by augmenting
the capillary forces to inhibiting bypass flow of injection water on macroscopic or microscopic heterogeneity are also applicable to the
sandstone reservoir, heavy oil reservoir, and the polymer flooding. On the basis of the principle of oil reservoir physical chemistry and
pore —doublet model proposed, the effects of the injection rate and wettability to the capillary imbibitions are studied, the some
conventional viewpoint in some oil reservoir textbooks is considered probably questionable. The results indicate that the injection rate
control and the wettability alteration from oil-wet to water-wet conditions are the technical key of the method.
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Table 1 Effect of total flow rate and injected pressure on the flow velocity in pore doublet

q/ (107" m?3-s7) Ap/(10*Pa) v,/(m-s?) v,/ (m-s™) v,/v,
0.5¢( ) -3.0( ) 0.19 0.81 0.23
1.0( ) -2.4( ) 0.57 0.91 0.63
1.6( ) =2.0( ) 1.01 1.01 1.00
3.0( ) -0.83( ) 2.07 1.28 1.62
4.0( ) —0.12( ) 282 1.47 1.92
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