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Interfacial activity and emulsification behavior of alkylbenzene sulfonate-based

alkali-free ternary composite systems at different concentrations
GUO Ke-ke, WU Jun-zheng, WU Jing-chun, GAO Feng, YU Xin, ZHAO Yang”

(Key Laboratory of Enhanced Oil & Gas Recovery( Ministry of Education) , Northeast Petroleum University,
Daging 163000, China)

Abstract: To overcome formation damage and scaling caused by alkali flooding, an alkali-free ternary composite
flooding system based on alkylbenzene sulfonate was developed.It was found that the emulsion stability is governed by the
intrinsic structure of the surfactant and its interfacial adsorption ability, rather than by interfacial tension. Orthogonal
experiments indicated that the order of influence on viscosity-enhancing ability is polymer concentration > NaCl
concentration> surfactant concentration, while for water separation rate the order is surfactant concentration > NaCl
concentration>polymer concentration. Ultra-low interfacial tension, high emulsion viscosity,and low water separation rate
were achieved at a surfactant mass fraction of 0.3% ,a NaCl mass fraction of 1. 2% and polymer mass concentration of
1800 mg/L.Core flooding tests confirmed that the chemical flooding stage yielded an incremental oil recovery of 30. 14%
and a total recovery of 67. 50% ,outperforming the petroleum sulfonate weak-alkali system.
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3* 1 3 3 0.5% S+0.4% NaCl+1100P 30.2 15.60 1.93 98
4 2 1 2 0.3% S+1.6% NaCl+1800P 25.3 12.10 2.09 53
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