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Dynamic Analysis and Preparation of Dual-functional Polymer Materials with Drag Reduction and

Sand-carrying for Shale Fracturing
SUN Yuan', ZHOU Chengyu', ZENG Linghao', ZHOU Min', LEI Mingyao', DONG Hongduo’
(1. College of Chemistry and Chemical Engineering, Chongqing University of Science & Technology, Chongging 401331, P R of China; 2. The Ist
Drilling Branch Company , Bohai Drilling Company , Ltd, PetroChina., Binzhou, Shandong 256601 , P R of China)

Abstract: In order to improve the problem of high friction resistance at the front end and low viscosity at the tail end of fracturing
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fluid in shale reservoir fracture network volume fracturing, the steric hindrance of twin tail monomers with different carbon chain
lengths, mean square terminal distance and mean square displacement of polymer materials were simulated based on molecular
dynamics. The drag reducer LMA-DiC.,AM-AM (LAD) was synthesized by micellar polymerization with lauryl methlacrylate
(LMA) , acrylamide (AM) and N, N-dodecyl acrylmaide (DiC,AM) , then the structure was characterized. The rheological
property, drag reduction and sand-carrying capacity of LAD solution were studied by rheometer and friction tester. The results
showed that DiC,AM monomer had small steric hindrance, the best chain flexibility of polymer materials molecules, the best
ability to bind water molecules, and the great drag reduction potential. LAD had good shear stability (viscosity>>75 mPa-s), shear
recovery performance and sand-carrying capacity. The temperature-resistance capacity was up to 60 ‘C , meanwhile the drag
reduction rate reached 67.4%. LAD had both drag reduction and sand-carrying properties, which was basically consistent with the
simulation result.

Keywords: molecular dynamics; fracturing fluid; polymer; drag reduction; sand-carrying capacity
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Development and Application of Fracturing Fluid Based Suspension Thickener with High Efficient Drag

Reduction and Proppant Transport
MAIERYEMUGULI Anwaier', PU Di*, ZHAI Huaijian', LIU Kuan’, WU Guodong', YU Bo*, JIN Cheng**
(1. Engineering Technology Research Institute, Xinjiang Oilfield Branch Company, PetroChina, Karamay , Xinjiang 834000, P R of China; 2. Sichuan
Guangya Polymer Chemical Company, Ltd, Nanchong, Sichuan 637500, P R of China; 3. School of New Energy and Materials, Southwest Petroleum
University, Chengdu, Sichuan 610500, P R of China ;4. Baikouquan Oil Production Plant, Xinjiang Oilfield Branch Company, PetroChina, Karamay,
Xinjiang 834011, P R of China)

Abstract: In order to solve the problem of poor salt tolerance of polymer emulsion thickening agent for fracturing and the poor
stability of suspension thickener, based on the salt resistant associating polymer KFPY, the stabilizer, the particle size and
proportion of the powder polymer thickener were optimized by determining the stability time and the bulk viscosity of suspension
slurry thickener, the suspension emulsion thickening agent GAF-TE formula was formed as follows: 48.5% white oil, 1.5%
emulsifying agent G10, 5% organic modified bentonite and 45% salt resistant associating thickener KFPY. The performances of the
GAF-TE including solubility, viscosity increasing, drag reducing and proppant transporting were evaluated in the formation water
of Ma 18 well. The results showed that the dissolution time of 0.1% GAF-TE was 18 s, the viscosity was 2.19 mPa-s, and the drug
reduction rate was 76.8% . The dynamic carrying capacity of the GAF-TE slickwater was better than that of the ordinary
polyacrylamide emulsion. The surface tension of the GAF-TE slickwater was 26.8 mN/m, and the interfacial tension between the
GAF-TE slickwater and the kerosene was 0.96 mN/m. The lower damage rate of the GAF-TE slickwater to core permeability was
6.97% . The GAF-TE had been applied in Xinjiang oilfield and showed good solubility, drug reduction and sand carrying
performance.

Keywords: suspension thickener; long term stability; on-line mixing; slickwater; dynamic sand carrying; efficient drag reduction

http://ythx.scu.edu.cn



