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Preparation and performance evaluation of novel interpenetrating network
microsphere control-displacement agent
SONG Zhao-jie' , HOU Jun-gang®, LAl Xiao-juan’” , CHENG Chen', DANG Zhi-giang’
(1.Changging Oil and Gas Technology Institute, PetroChina Changqing Oilfield Company, Xi’an 710021, China;
2.0il Production Technology Research Center, Oil Production Plant No.1, PetroChina Changqing Oilfield Company,
Xi’an 716009, China; 3.College of Chemistry and Chemical Engineering, Shaanxi University of Science and
Technology, Xi’an 710021, China)

Abstract : Conventional polyacrylamide microsphere expands too fast, which leads to shear breakage in the process of
migration and reduces the sealing efficiency. A kind of novel interpenetrating network microspheres with strong shear
resistance and controllable expansion rate is synthesized by inverse emulsion polymerization method using acrylamide
(AM) ,acrylic acid (AA) ,polyethylene glycol acrylate 400, acid-treated starch and shielding agent as raw materials.The
effect of starch concentration on the particle size of microspheres and the effect of addition of shielding agent on
expansion property of microspheres are investigated. The structure, morphology and properties of the microspheres are
analyzed by means of infrared , thermogravimetric , scanning , transmission and displacement experiments.Results show that
when the mass content of starch is 4%o and the concentration of shielding agent is 2 mol-L™" the condensation rate of the
synthesized microspheres is low, the particle size is about 63.94 nm, the expansion rate decreases from 1,600% to
170% ,and the core blocking efficiency increases from 89. 4% to 96. 6%.The microspheres’ micromorphology before and
after the core displacement experiment is hardly changed,showing a good shear resistance.
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