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S# 50 1400 600 17196 30803 7.2
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parameters. The results showed that the average size of SiO, nanoparticles was about 50 nm; when the particle concentration was
0.15%,, the interfacial tension value was the lowest, being of 0.55 mN/m; when the concentration was below 0.15%, the stability
of the system was good, and the higher the concentration, the worse the stability of the system. Flooding experiments in cores with
20%107° um’ showed that SiO, nanofluid could effectively reduce water cut and injection pressure. The injection parameters reached
its optimization when the injection rate, injection volume and particle concentration was 0.1 mL/min, 0.5 PV and 0.15% ,

respectively. Under these conditions, oil recovery could be enhanced by 25.41% . The SiO. nanoparticles with hydrophobicity

synthesized in this study can be used to efficiently enhance oil recovery in low permeability reservoirs.

Keywords: Si0: nanoparticle; low permeability ; nano-fluid flooding; optimization of injection parameters; enhanced oil recovery

(355124 11, continued from p.124)
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Synthesis and Solution Properties of AM/PTDAB/AMPS/NaAA Quaternary Copolymer
DOU Lixia,ZHU Yangwen, JI Yanfeng
(Shengli Oilfield Exploration and Development Research Institute, Dongying, Shangdong 257015, P R of China)

Abstract: The hydrophobic association quaternary copolymer was synthesized by aqueous solution polymerization using acrylamide
(AM) , (4-acrylamide) phenyl tetradecyl dimethyl ammonium bromide (PTDAB) , 2-acryamido-2-methylpropanesulfonic acid
(AMPS) and subsequent hydrolysis. The effects of reaction conditions on the intrinsic viscosity, solubility and increase viscosity of
the synthesized polymer were investigated to determine the optimal synthesis conditions. The temperature resistance, salt
resistance, shear stability and thermal stability of the synthesized polymer under the optimal synthesis condition were studied. The
optimum synthesis condition was determined as follows: PTDAB content was 0.5%—0.8% of total monomer mass, 2-acryamido-
2-methylpropanesulfonic acid content was 15%—20% of total monomer mass, total addition amount of the monomers was 25%,
compound initiator content was 0.1% of total monomer mass, pH value was 8 and the reaction temperature was 30°C.. When the
solvent salinity was 100 g/L, the viscosity of the quaternary copolymer solution with the concentration of 2000 mg/L was still
greater than 30 mPa-s, and when the solvent salinity was 20 g/L, the mechanical shear viscosity retention rate of the synthetic
polymer solution with the concentration of 2000 mg/L could reach more than 80%, sheared at a speed of 5000 r/min for 3 min and
then stood for 4 h, the viscosity of the solution aging at 85°C for 150 days, was greater than 20 mPa-s.The results showed that the
quaternary copolymer had better salt tolerance, heat resistance, ability of shear stability and thermal stability, compared to the high
molecular weight salt resistant polyacrylamide P(AM-AMPS-NaAA ).

Keywords: aqueous solution polymerization temperature-resistant and sali-resistant polymer; hydrophobic associated polymer; solution

properties
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