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Abstract: In order to address the problem of large size and the difficulty in injection due to the rapid
expansion rate in the early stage associated with polymer microspheres for oilfield use, anionic core
microspheres were prepared by reverse emulsion secondary polymerization using acrylamide (AM), acrylic
acid (AA) and methyl acryloxyethyl trimethyl ammonium chloride (DMC) as polymeric monomers, and
interacted with cationic monomer DMC shell material and cationic initiator azodibutyramide hydrochloride
(AIBA) to obtain core-shell nanospheres (PAE microspheres), which were characterized by FTIR, TGA, 'HNMR,
SEM as well as TEM, evaluated by salt solution dissolution experiment and interfacial tension measurement
for chemical stability, interfacial tension and wetting ability, and analyzed by water absorption and
expansion experiments and simulated sand tube experiments for water absorption and expansion
performance. The results showed that PAE microsphere emulsion with 0.5% mass fraction could reduce the
interfacial tension from 70.10 mN/m to 1.12 mN/m. At 65 °C, PAE microspheres could be slowly expanded
for 35 d, with the expansion ratio reaching 13.51, the oil repulsion rate 72.34%, and the recovery increased by
18.45%.
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Fig. 1 Schematic diagram of preparation of core-shell nanospheres by reverse emulsion secondary polymerization method
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Fig. 9 Digital photos of PAE microspheres emulsions after
dilution with saturated NaCl solution (a) and
standing for 24 h (b); Particle sizes curves of PAE
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injection
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