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Detection Method of Nanoscale Polymer Microspheres in Qilfield Injection and Production Fluids
XUE Fangfang', MA Bo', CHU Liguo’, CHENG Chen', LIU Baoche', LIANG Xiaojing’
(1. 0il and Gas Technology Research Institute, Changqing Oilfield Branch Company, PetroChina, Xi’ an, Shaanxi 710018, P R of China; 2. The
Jfourth oil production plant, Changqing Oilfield Branch Company, PetroChina, Yulin, Shaanxi 718500, P R of China; 3. Lanzhou Institute of Chemical

Physics, Chinese Academy of Sciences, Lanzhou, Gansu730000, P R of China)

Abstract: The detection of nanoscale polymer microspheres in oilfield injection-production fluids is of great significance to the

study of water shutoff and profile control mechanism of nanoscale polymer microspheres. However, there is still no report on this

aspect. In this paper, a convenient, rapid, and accurate method for the determination of polymer microspheres in oil field injection

(FH55 17701, to be continued on p.177)
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Research Progress of Foam Profile-controlling and Flooding System
YAO Xue, SUN Ning, LYU Yahui, ZHAO Guang, DAI Caili
(College of Petroleum Engineering, China University of Petroleum (East China) , Qingdao, Shandong 266580, P R of China)

Abstract: Foam profile-controlling and flooding system has the advantages of wide source, low cost, low damage and selective
plugging ability, which can effectively improve the heterogeneity and enhance oil recovery. The current foam profile-controlling
and flooding system consisted of conventional liquid foam, polymer enhanced foam, gel enhanced foam and particle enhanced
foam. The characteristics of different types of foam system, the mechanism of enhancing foam stability and the percolation law of
foam in formation were summarized. The field application of foam profile-controlling and flooding system was introduced. The
problems and research direction of foam profile-controlling and flooding system were pointed out.

Keywords: foam profile-controlling and flooding system; stability mechanism; percolation law; review

(4255 158 U1, continued from p.158)

Synthesis and Evaluation of Corrosion Inhibitors under High Temperature and High CI" Conditions
ZHAO Haiyang, SHI Xin, LIU Dongmei, WEI Xiaojing, GAO Qiuying
(Northwest Qilfield Company, China Petroleum & Chemical Corporation, Urumqi, Xinjiang 830000, P R of China)

Abstract:In order to meet the harsh mining conditions of high temperature and high salinity in Northwest China oilfield, a
quinoline quaternary ammonium salt corrosion inhibitor QA was synthesized. The structure of the synthesized samples were
analyzed by infrared spectroscopy, the corrosion inhibition effect of the corrosion inhibitor QA under high temperature and high Cl°
concentration condition was evaluated by high temperature and high pressure dynamic reactor experiment. In addition, the corrosion
inhibition mechanism of QA was probed by the molecular dynamics simulations experiments. The results showed that the inhibition
efficiency of quinoline quaternary ammonium salt QA on N80 and P110 steels was above 92% at 140°C and CI” concentration of 30,
000 mg/L, exhibiting good corrosion inhibition effect. In addition, molecular dynamics simulations showed that the corrosion
inhibitor could replace the CI™ on the metal surface, reduce the contact between the metal and Cl, and delay the corrosion reaction
of CI” on the metal surface. At the same time, the presence of the corrosion inhibitor QA could reduce the adsorption energy of CI”
on the metal surface, so it could delay the Cl corrosion effect on metal corrosion, as a result, the QA played a higher inhibition
effect.

Keywords: corrosion inhibitor; high temperature; high Cl concentration; molecular dynamics simulation; synthesis

(355168 T, continued from p.168)

and production fluids was developed by using high performance liquid chromatography with carefully selecting appropriate
detectors, chromatographic columns and mobile phase conditions. Using a double hydroxyl hydrophilic column and 250 mg/L
NaH,PO. aqueous solution as mobile phase, the standard curve of concentration of nanoscale polymer microspheres-peak area of
nanoscale polymer microspheres chromatography (retention time at 1.1 min) was drawn. The concentration of nanoscale polymer
microspheres could be obtained by substituting the peak area of chromatographic peak at the retention time of 1.1 min into the
standard curve. The linear range of the established detection method was 10—2000 mg/L, and the minimum detection quantity was
5 mg/L. The method had very good intraday and daytime precision (RSD<5%) and labeled recovery (>90% ), which could be used
for the rapid and accurate detection of nanoscle polymer microspheres in the injection and production fluids of actual oil fields.

Keywords: oil field injection and production fluid; water shut-off and profile conirol; nanoscale polymer microspheres; high

performance liquid chromatography
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