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Formation of gas bubble-water dispersion system using ultrasonic vibration
method and research on its impact on ultimate oil recovery
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Abstract; To address the issue of channelling effect and difficulties in displacing remaining oil
reserves in the later stage of water flooding, a gas bubble-water dispersion system was developed, in which
the gas was dispersed in water to form uniform and stable micro bubbles. According to the principle of
ultrasonic vibration, combined with the shear action of micro-orifice plate, micro gas bubble dispersed in
water was produced in the laboratory. Using a stereo-microscope to take measurement from photos taken by
high speed camera, the average micro bubble radius is found to be approximately 2. 5 wm, which is much
smaller than the 50 pm radius bubbles produced through the conventional orifice injection method. In

addition, the uniformity, dispersiveness and stability of the bubbles are greatly improved. With bubble
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diameter and bubble rising velocity as key parameters, the performance evaluation method of dispersed gas

bubble in water system is established. The characteristics of micro bubble generated by ultrasonic high

frequency vibration method are theoretically evaluated. According to the oil displacement experiment using

low permeability core with a length of 100 ¢m and a diameter of 3. 8 ¢cm, micro gas bubble-water dispersion

system can continue after the end of water flooding and increase ultimate oil recovery by more than 10% .

Therefore, it proves that the gas bubble-water dispersion system can effectively expand the swept volume

and improve the ultimate recovery of remaining oil-in-place by means of bubble size change and regulation

of seepage resistance.

Keywords: Ulirasonic vibration; Gas bubble-water dispersion system; Gas bubble radius; Micro

size; Oil displacement experiment
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Schematic diagram of experimental device

for ultrasonic vibration method
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Fig.2  Structure diagram of ultrasonic vibrator

IR HUAR F AR G, 1 1) e R R N TE AR K
AARBEZRBOTE T SOEAE BUIRZES R R L 3, 4k 3)
Fi BRI AR R TR, 0 F /N T 45° L, I S
WAz g, T UL 28 L 1) K AR SES H ROK G AR A R
o WL IR B BT E I, I SR T AR E ik
IR R



50

AUSSEH 2021 £ 8 A

NATURAL GAS AND OIL

%

o
o
% %

/ H/NE

3 REEMKETEE
Fig.3  Schematic diagram of bubble formation state
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Fig.4 Effect of micro bubble generation
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Fig.5 Bubble tracking image of conventional orifice injection method
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Fig.6  Displacement experiment process
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Fig.7 Recovery and water cut change of core displacement
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