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Surfactant Gradient Concentration Reduction in Weak Base ASP Flooding
LIU Chuntian, LU Yi, TIAN Yanchun, LI Xing, WANG Ying, SONG Zhirui, LI Xinxin
(Exploration and Development Research Institute, Daging Oilfield Company Limited, National Energy Continental Sandstone Old Oilfield Sustainable

Development Research and Development Center, Daging, Heilongjiang 163712, P R of China)

Abstract: In Daqing oilfield, physical properties of reservoir become worse and adsorption loss of surfactant increases, research on
surfactant concentration optimization was carried out to improve the technical and economic effect of composite flooding. Two static
adsorption experimental methods were used to analyze chemical agent loss at different positions of the slug. One method was to
change sand without changing liquid, the other was to change liquid without changing sand. Combined with dynamic adsorption
and physical simulation experiment, the reasonable variation mode of surfactant concentration was determined. The result showed
that, surfactant adsorption at the front of slug displacement was serious, and surfactant concentration should be increased.
Adsorption capacity of oil sand flowing through leading edge was weakened, the concentration of subsequent slugs should be
reduced appropriately. The adsorbed surfactant could desorb and compensate subsequent slug. According to the law of chemical
agent loss, a gradient injection method of surfactant was proposed, which could enlarge action distance of ultra-low interfacial
tension with same chemical dosage. Compared with conventional injection method, EOR could be further improved by 0.91% using
the gradient injection method.

Keywords: ASP flooding ; surfactant; chemical concentrations oil recovery; gradient concentration
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Influence of Two Petroleum Acids on the Key Performance of Binary Oil Displacement System
WANG Yu'?, WU Yonghua'*, LIN Lili"*, YU Wenfang'*
(1. Xinjiang Laboratory of Petroleum Reserve in Conglomerate, Karamay, Xinjiang 834000, P R of China; 2. Research Institute of Experiment and
Detection, Xinjiang Oilfield Company , Karamay, Xinjiang 834000, P R of China)

Abstract: In order to clarify the law of petroleum acid on the interfacial tension and emulsifying performance of binary oil
displacement system (SP), two kinds of petroleum acids and oil with acid removed were separated from crude oil in compound
flooding test area. The carbon number distribution and structure of two petroleum acids were tested, and the influence on dynamic
interfacial tension and emulsion stability of SP were studied. The results showed that the relative molecular mass 1# and 2#
petroleum acid was 242 and 312, while the carbon number distribution was distributed between 10—15 and 10—25, respectively.
The 2# petroleum acid with mass concentration of 700 mg/L could reduce the equilibrium interfacial tension (IFT,,) between oil and
water to 0.021 mN/m, while 1# petroleum acid with the same concentration could only reduce IFT,, to 0.095 mN/m. The mixed acid
had a positive synergistic effect on reducing interfacial tension. The combination of two petroleum acids could achieve ultra-low
oil-water interfacial tension in SP. The stability of acid-containing emulsion system was related to the dynamic interfacial tension.
The final stability of the oil-water emulsion system containing 2# petroleum acid was higher due to the low IFT,. Through the
reverse analysis from the performance to raw materials of SP, it was pointed out that the sulfonate should be prepared by adding
petroleum acid to raw oil, which increased the emulsification performance of SP and obtained a better effect of reducing interfacial
tension.

Keywords: petroleum acid; binary displacement system; interfacial tension; emulsification; raw oil
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