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=4 AV/ M./ BE AV M/

%/ C (mPa-s) (10°g-mol™) WHJE/C (mPa-s) (10°g-mol™)
40 22.14 2.5308 70 8.04 0.0630
50 17.42 0.7938 80 8.76 0.2615
60 10.26 0.2198
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n mi
30 12.84 2.4390 80 8.32 1.9021
40 9.72 2.6782 90 7.98 0.0630
50 9.50 2.8963 120 8.04 1.9636
60 9.36 2.9565 180 10.36 2.2780
70 8.66 2.4227
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[ & Ay M/ W&, Ay M/
%  (mPa-s) (10° g-mol™) % (mPa-s) (10°g-mol™)
2 1.75 1.7884 5 8.28 2.9106
3 4.29 1.8291 6 13.02 4.7186
4 6.27 2.5980
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Preparation and Performance Evaluation of Gel Dispersion for Profile-controlling and Flooding by

Aqueous RAFT Polymerization
YANG Ziteng'?, ZHANG Fengrunze', ZHANG Yixi', ZHENG Jingxi', LIU Can', LIU Xuemin’, ZHANG Peng', WU Bo'
(1. School of Chemistry and Chemical Engineering, Chongging University of Science & Technology, Chongging 401331, P R of China; 2. School of
Chemistry and Chemical Engineering, Southwest Petroleum University, Chengdu, Sichuan 610500, P R of China; 3. Division of Oil and Gas
Cooperative Development, China National Petroleum Corporation Bohai Drilling Engineering Company, Ltd, Tianjin 300280, P R of China;
4. Sichuan Zhongze Oilfield Technology Service Company, Ltd, Chengdu, Sichuan 610000, P R of China)

Abstract: In order to solve the problems of complicated preparation processes of common profile-controlling and flooding agents
and the addition of organic solvents, the micro/nano-polyacrylamide gel dispersions for profile-controlling and flooding were
prepared based on reversible addition fragmentation chain transfer (RAFT) aqueous polymerization. First, water-soluble RAFT
agent was synthesized using 2-mercaptopropionic acid, carbon disulfide and a-bromophenylacetic acid as raw materials. Then,

the polyacrylamide gel dispersions were prepared in pure water by one-step method with RAFT agent, acrylamide, crosslinker

(TH%5437 1. to be continued on p.437)
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Plugging Mechanism and Prevention of Qil Well in Polymer Flooding Reservoir
LIU Ying', CHEN Ansheng’, WANG Jianhai', WANG Zengbao® *, CHENG Xianguang’, MIAO Yuxin’
(1. Research Institute of Engineering Technology, Northwest Oilfield Branch Company, Sinopec, Urumgi, Xinjiang 830011, P R of China; 2. Gudong
0il Production Plant, Shengli Oilfiled Branch Company. Sinopec, Dongying, Shandong 257237, P R of China; 3. School of Petroleum Engineering ,
China University of Petroleum (East China) , Qingdao, Shandong 266580, P R of China; 4. Key Laboratory of Unconventional Oil & Gas Development
(Ministry of Education) , China University of Petroleum (East China), Qingdao, Shandong 266580, P R of China)

Abstract: Polymer flooding widely used in oilfields for a long time. As a result, there are serious plugging of oil wells and the
liquid volume decreased, which seriously affects the further development of reservoirs after polymer flooding. For polymer flooding
reservoirs in Shengli oilfield, X-ray diffractometer, scanning electron microscope and other technical means were used to analyze
the composition of oil well plugging products. By simulating different plugging fluids and near-well reservoir conditions, the
plugging degree and main controlling factors of oil well plugging were studied. The results showed that the plugs in the oil wells of
polymer flooding reservoirs were mainly polymer aggregates (65.6% ) that were cross-linked and embedded to adsorb formation
mineral salts and clays, followed by formation sand particles and cements (17.8% ), and crude oil (16.6% ). The plugging of
porous media that caused by the formation of sand particles was the main controlling factor of plugging near the oil well. The
polymer agglomerates that formed by polymer derivative cross-linking and adsorption agglomeration aggravated the degree of
blockage of oil well. Based on the guidance of the research on plugging mechanism of polymer flooding reservoirs, the integrated
prevention and control program of oil well plugging and sand control, which was composed of crude oil cleaning and oxidative
degradation of polymer micelles in near well, and effective sand consolidation control in far well, had good application effects. The
average single well extraction was 86.8%.

Keywords: polymer flooding; oil well plugging; plugging mechanism; plug removal and prevention ; Shengli oilfield

(3% 406 7. continued from p. 406)

an ultra-low-density water-controlling proppant (ULDWCP). The wettability, water resistance and oil-water phase percolation
properties of the ULDWCP were evaluated, and the field application tests were carried out. The results showed that the contact
angle of water on the surface of the ULDWCP reached up to 158.6°, and the water blocking height was 25 cm. Compared with
before modification, the seepage flow resistance of the formation water increased by 40% , indicating obvious selective water
controlling effect, and the erosion resistance of ULDWCP was excellent. The filling rate of the ULDWCP in field test had reached
up to 100%, and the water cut and the rising rate of water cut after production were far lower than those of adjacent wells, and the
oil production was significantly higher than that of adjacent wells, showing a good application prospect.

Keywords: hydrophobic; ultra-low density ; water control; proppant; polystyrene; perfluorocarboxylic acid

(4255424 V1, continued from p. 424)

N, N'-methylenebisacrylamide bis-acrylamide and initiator (NH.) ,S,Os. The morphology and size of gel dispersions were
characterized. The effects of reactant ratio, polymerization temperature, polymerization time and solid content on the properties of
gel dispersions were investigated. The rheological and viscoelastic properties, temperature, salinity and pH responsiveness of gel
dispersions were studied. The results showed that the gel dispersions had irregular globular structure and the molecular scale was
micro/nano scale. The micron diameter of gel dispersions was 0.92—6.13 um and the diameter of nanoparticles was 48—87 nm. The
characteristic of polyacrylamide gel dispersions was close to the Newton fluid, and its viscoelasticity exhibited the characteristic of
viscous fluid, which further confirmed that gel dispersions were formed by small gel unit particles dispersing in aqueous solution.
The viscosity of gel dispersions decreased with the increase of temperature and pH value, but the degree of reduction was small,
and their viscosity was almost not affected by mineralization. Compared with traditional preparation technology of
profile-controlling and flooding agents, the method of preparing gel dispersions in pure water had the characteristics of short time,
simplified preparation condition, without organic solvent and small molecular scale of product.

Keywords: reversible addition-fragmentation chain transfer (RAFT) ; aqueous polymerization; profile-controlling and flooding; gel

dispersions
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