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Comparative Study between Ultra-low Interfacial Tension and Emulsification Oriented Compound

Systems on Recovering Heavy Oil
LIU Yigang', DING Mingchen’, HAN Yugui'?, WANG Yefei*, YUAN Yujing', CHEN Wuhua®
(1. Bohai Oilfield Research, Tianjin Branch of China National Offshore Oil Corporation, Tianjin 300452, P R of China; 2. College of Petroleum
Engineering, China University of Petroleum, Qingdao, Shandong 266580, P R of China)

Abstract: In order to clarify the relative importance of ultra-low interfacial tension (IFT) and emulsification mechanisms for
recovering heavy oil by compound flooding, the IFT, emulsification, foam and oil displacement performances of two compound
systems guided by ultra-low IFT and good emulsification were studied. The results showed that, for the ultra-low IFT system, the
oil-water IFT could be reduced to 2.6x10™* mN/m, but it performed poorer in foaming and stabilizing emulsion and foam than the
emulsified compound system, while the oil-water IFT of the later was only 0.25 mN/m. Although the properties of those two
systems differed greatly, the increased oil recovery by ultra-low IFT system was similar to that of emulsion system during the
simple compound flooding, which might be caused by the poor sweep volume during flooding. However, that increased by
ultra-low IFT foam was 38.3% , which was much higher than that of 28.9% by emulsion foam flooding. This indicated that the
mechanism of oil washing by ultra-low IFT was more critical than that of viscosity reduction by oil-in-water emulsification during
foam flooding. Ultra-low IFT foam flooding (water alternative gas injection) could improve heavy oil recovery more than
increasing the slug of compound system. The recovery could be increased to 38.3% by 0.3 PV the former strategy, while 30.7% by
0.5 PV the latter. Ultra-low IFT foam flooding was the better way to improve heavy oil recovery at the present, and the
displacement of heavy oil by single compound system might be a waste of chemical agents.

Keywords: heavy oil; enhanced oil recovery; compound floodings; interfacial tension; emulsification; foam
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Preparation and Property Evaluation of a Delayed Viscosifier
WANG Tao', WANG Long*, WANG Lushan’, LI Jiankang’, WU Juan’, CHANG Feng’
(1. Petroleum Engineering Technology Research Institute, Shengli Qilfield Branch, Sinopec, Dongying, Shandong 257000, P R of China; 2. Shengli Oil
Production Plant, Shengli Oilfield Branch, Sinopec, Dongying 257051, P R of China; 3. Shengli Oilfield Company, Sinopec, Dongying, Shandong
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Abstract: In this paper, a high-viscosity polyacrylamide molecular structure with slow-released cationic groups and delayed
supramolecular thickening action was designed, the synthetic parameters were optimized, and the solution performance of
temperature and salt resistance, delayed viscosification, potential and particle size, were evaluated, and the oil displacement effect
of the new delayed polymer was also investigated. The results showed that the viscosity of the delayed polymer could reach up to
15.4 mPa-s at the temperature of 90°C and at the salinity of 32864 mg/L, showing good temperature resistance and salt resistance.
With the increase of aging time, the viscosity of BM solution decreased continuously, but the viscosity of the delayed polymer
solution increased instead of decreasing. Moreover, the viscosity of the delayed polymer solution after aging for 90 d was 2—4
times that of conventional polymer BM solution, and the viscosity retention rate reached up to 107.7% , showing good
viscosification performance and high viscosity stability. With the prolongation of aging time, Zeta potential of the delayed
viscosifier solution gradually shifted from negative to positive, and the particle size increased, which verified the delayed
viscosification mechanism. The oil recovery on the basis of water flooding (recovery factor 41.2%) could be enhanced by 27.7% by
injecting 0.3 PV 2000 mg/L delayed viscosifier solution. The field test also achieved a good effect of increasing oil. This technique
provides a new method for reducing polymer dosage, and also provides a strong technical support for enhancing oil recovery in high
temperature high brine flooding reservoir of Shengli oilfield.

Keywords: water-soluble polymer; synthesis; delayed viscosification; temperature resistance and salt resistance; field test





