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Fig. 5 Comparison of particle size distribution of emulsion (a) before and (b) after polymerization reaction
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Fig. 14 Temperature resistance (140 °C) shear resistance curve of
0.8% polymer at the salt concentration of 20 g/L
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Fig. 16 (a) Frequency and (b) stress scans of 0.3% polymer P(AM/AA/AMPS/APEG) in sodium chloride solution
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Preparation of Heat-Resistant and Salt-Resistant Hydrophobically
Associating Polymer by Inverse Emulsion Polymerization
and Its Rheological Properties

Shanshan Chen', Xiaojuan Lai'’, Yiliang Di’, Zekun Wu’, Haibin Li*, Lei Wang'’, Xin Wen'
(1.Key Laboratory of Chemistry and Technology of Light Chemical Additives, Ministry of Education, School of
Chemistry and Chemical Engineering, Shaanxi University of Science and Technology, Xi'an 710021, China;

2. Sulige Gas Field Development Company, Xi'an 710021, China, 3. Xi'an Changqing Chemical Group Downhole
Additives Company, PetroChina Changqing Oilfield Company, Xi'an 710021, China; 4. Xi'an Wonder Energy
Chemical Co., Ltd, Xi'an 710075, China; 5. Shaanxi Agricultural Products Processing Technology Research
Institute, Xi’an 710021, China)

ABSTRACT: In order to solve the problems of degradation, failure, salt crystallization and salt deposition of
traditional fracturing fluid in high temperature and high salinity environment, which lead to the decrease of
fracturing fluid performance, an associative viscoelastic polymer P(AM/AA/AMPS/APEG) was prepared by
inverse emulsion polymerization using acrylamide (AM), acrylic acid (AA), 2- acrylamido- 2-
methylpropanesulfonic acid (AMPS) and hydrophobic monomer allyl polyethylene glycol (APEG) as molecular
skeletons. The structure and morphology of the polymer were characterized by FT-IR, 'H-NMR, SEM and laser
particle size analyzer, and its rheological properties, thixotropy and viscoelasticity were evaluated. The results
show that the polymer solution is viscoelastic fluid, and the polymer P(AM/AA/AMPS/APEG) solution with a
0.8% concentration shows good temperature resistance at 160 °C. The viscosity of polymer P(AM/AA/AMPS/
APEQ) is 64.88 mPa-s and 64.88 mPa-s after shearing in a 20 g/L NaCl solution and CaCl, solution at 140 °C and
170 s for 1 h, respectively.

Keywords: reversed-phase emulsion polymerization; hydrophobic association; viscoelastic; rheological property;

salt tolerance; temperature resistant and shear resistant



