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5:1:0 0.0105 1:3:2 0.0035
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Screening and Evaluation of a Surfactant Flooding System with Salt Resistance Using in Low Permeability

and Temperature Reservoir
MA Jiangbo', LI Jianxun', LI Gang',ZHAO Zidan®*, WU Xiangyang', YANG Yongzhao', GAO Zhendong’,ZHOU Ming"*, GUO Xiao’
(1. Xingzichuan 0Oil Production Plant of Yanchang Oilfield Company, Ltd, Yan’ an, Shaanxi 717400, P R of China; 2. Research Institute of Shaanxi
Yanchang Petroleum (Group) Company, Lid,Xi’ an,Shaanxi 710065, P R of China; 3. Yanchang Oilfield Company, Ltd, Yan’ an,Shaanxi 716099, P R
of China; 4. Sichuan Guangya Polymer Company, Ltd, Chengdu, Sichuan 610500, P R of China; 5. Energy and Materials of School, Southwest
Petroleum University , Chengdu , Sichuan 610500, P R of China )

Abstract: Aiming at the problems of unsatisfactory injection production ratio in actual oil production and development process of
Hual82 well group in Yanchang Oilfield, low production and low energy of development wells, the failure of conventional
surfactant causing by high salinity, high calcium and magnesium ions in formation water, a system of surfactant flooding with salt
resistance was prepared. Without chelating agent and stabilizer, the system of surfactant flooding consisted of ampholytic gemini
surfactant(PPM-12) , sodium lauryl polyoxyethylene ether sulfate (AES-12) and dodecyl dimethylamine oxide (OB-2). The ratio of
the compound surfactant was optimized, and then its performance was evaluated. The results showed that the suitable mass ratio of
PPM-12, AES-12 and OB-2 was 4:1:1—1:1:4 when the optimum total dosage of surfactant was 0.3%. Under these condition, the
oil-water interfacial tension could reach 10° mN/m. It could reach the lowest value(1.2x10” mN/m) when the optimum mass ratio
of the three surfactants was 2: 1: 3. The adsorption, emulsification, salt resistance and oil displacing efficiency of the compound
surfactant was good. The oil-water interfacial tension was still in the order of 10~ mN/m after six adsorption on the surface of core. It
could reach the order of 10° mN/m in the concentration range of calcium and magnesium ions in oilfield. Magnesium ion had the
greatest influence on the interfacial tension of the system, followed by calcium ion and sodium ion. When the dosage of oil
displacement system was less than or equal to 0.25% , the emulsification water separation time was less than or equal to 2894 s.
Meanwhile, the oil-water interface was clear. The average recovery increment of compound surfactant flooding system in high salt
and low permeability reservoir was 10.3% . The compound surfactant flooding system had good application prospect in similar
reservoirs.

Keywords: surfactant; oil-displacing agent; low permeability reservoir; interfacial tension; high mineralization; enhanced oil recovery
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(#55 681 11, continued from p. 681)

Evaluation of Polymer Transmission and Migration Capacity and Reservoir Adaptability
SU Yanchang
(The Sixth Oil Production Plant of Daging Oilfield, PetroChina, Daging, Heilongjiang 163114, P R of China)

Abstract: Tai 18-38 well area in Daqing has the characteristics of low reservoir permeability and strong heterogeneity, as a result,
the development effect of water flooding is greatly affected, and thus further technical measures to enhance oil recovery are urgently
needed. Aiming at the problems in Taibei Development Zone of Daqing, the experiment research and mechanism analysis of the
seepage characteristic and transmission capacity of common polymer and salt-resistant polymer solution were carried out. The
results showed that compared with ordinary polymer, salt-resistant polymer had larger molecular aggregate. The retention level in
the core pores, especially in the area near the injection end, was high. As a result, the increase of seepage resistance, pressure
difference and differential pressure ratio in this area were relatively large. The transmission and migration capacity was poor. Unlike
ordinary polymer, salt-resistant polymer had a small amount of flaky structures on its molecular chains. So the entanglement
between polymer chains was enhanced, the size of molecular aggregate was increased, then the transmission and migration capacity
of polymer was poor. When the permeability of target reservoir was 238 x 107, 246 x 107 and 255 %10~ um’, the corresponding
polymer was medium, medium and high score polymer, and high score polymer, respectively. When the reservoir permeability was
500x107° um’, the suitable polymer was super high score and salt-resistant polymer.

Keywords: sali-resistant polymer; ordinary polymer; seepage characteristic; transmission and migration ability; mechanism analysis
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