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Synthesis and performance evaluation of nanocomposite gel particle with

salt tolerance and retarding swelling
QIN Yi', ZHANG Ding-xue'”* , LIU Yu-li*, CHENG Li'
(1.The Branch of Key Laboratory of CNPC for Oil and Gas Production, College of Petroleum Engineering, Yangtze
University, Wuhan 430100, China; 2.Puguang Branch Company, SINOPEC Zhongyuan Oilfield, Dazhou 635000, China)

Abstract: Nanocomposite gel particles (NCGP) with characteristics of salt tolerance and retarding swelling is
synthesized through copolymerization between acrylamide ( AM ) and 2-acrylamido-2-methylpropane sulfonic acid
(AMPS) in water solution, with addition of laponite nano-particle in formed gel system.The effects of mass ratio between
monomers , concentration of laponite and mass fractions of crosslinker and initiator on the swelling performance of gel
particles are studied.The optimum formulation is obtained as follows;m( AM) :m( AMPS)= 18:2 and the mass fractions
of laponite , crosslinker and initiator are 0. 75% ,0. 05% and 0. 05% respectively.In addition, the performance evaluation
experiment result indicates that the gained NCPG is sensitive to pH and exhibits characteristics of retarding swelling,
temperature resistance and salt tolerance.lt shows high swelling times in weak alkaline water.lts swelling rate is low at
room temperature while increases greatly at 80°C.It can swell 18. 1 times in formation water with a mineralization 81,
521.2 degree of mg+L™" at 80°C and keeps this swelling rate steady in 30 days.This NCPG can meet the requirements of
high salinity reservoir with temperature above 80°C.
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