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Experimental Study on Mechanism of CO, Foam Starting Residual Heavy Oil
LIU Junshi', WANG Jian', YANG Zhidong®, HU Zhanqun®, LU Yuhao'
(1. State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Southwest Petroleum University, Chengdu, Sichuan 610500, P R of
China; 2. No.I il Production Plant, Xinjiang Oilfield Branch Company, PetroChina, Karamay, Xinjiang 834000, P R of China)

Abstract: Domestic and foreign theoretical studies on the effect of CO, foam on heavy oil have been relatively mature, but there are
few visualized studies on the start-up process and action mode of CO, foam on residual oil in the process of displacement of heavy
oil. In order to further explore the mechanism of action between CO, foam and heavy oil, micro-dynamic experimental study on the
start-up effect of CO, foam on residual heavy oil in the process of displacement was carried out by using self-made two-dimensional
plane model and visual experimental displacement system. The process of starting the residual oil at the blind end, eroding the oil
film, and emulsifying and displacing the oil at the front end of the slug were observed. Using a high-temperature and high-pressure
sample preparation device, PVT experiment of heavy oil under the action of the CO, foam system was carried out. With the
temperature rising from 30°C to 90°C , the solubility of CO, in the heavy oil changed little, the heavy oil volume factor increased
from 1.19 to 1.42, and the viscosity reduction rate increased from 13.55% to 67.42%. On the one hand, the CO, foam had the
microscopic effect of selectively blocking the large pores and starting residual oil; on the other hand, CO, foam fluid reduced the
mobility ratio of the displacement system, which made CO, foam fluid had the effect of improving the swept area and increasing the
displacement efficiency of improving swept area.

Keywords: heavy oil;foam ;residual oil ;visualization mechanism; PVT analysts
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