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Study on enhancing temperature resistance of gel plugging agent by
SiO, micro-nano particles
WU Ya-jun'*, MA Qing-jie">, WU Bei-bei'> , KANG Zhi"*, LI Sheng-lin"*,
WANG Qiu-lian® , TAN Lu-xi>"
(1.Sinopec Northwest Oilfield Branch Company, Urumqi 830011, China; 2.Key Laboratory of
Enhanced Oil Recovery in Carbonate Fractured-cave Oil Reservoir, Sinopec Group, Urumqi 830011, China;
3.College of Chemistry and Chemical Engineering, Chongqing University, Chongqing 401331, China)

Abstract : Polyacrylamide (PAM) system hydrogels are commonly used as water plugging and conditioning reagents
in oil recovery.In order to explore the effect of the particle size of inorganic micro-nano particles on the temperature
resistance of gel plugging agent,five kinds of SiO, micro-nano particles with sizes of 15 nm,30 nm,100 nm, 1 pm,and
10 pm are respectively added, and their effect on elastic modulus, viscous modulus and tensile strength of PAM gels
before and after the high-temperature aging are evaluated.Results show that with the decreasing particle size of SiO, ,the
temperature resistance of the gels increases firstly and decreases then.Both the strength and temperature resistance of the
gels reach the best when SiO, particle size is 30 nm. Compared with the gels without SiO, particles, before high-
temperature aging,the storage modulus of the gels containing 30 nm SiO, particles is about 2. 1 times higher, and the
tensile strength is about 4. 6 times higher,and the stress required for compression is higher under the same strain; After
high-temperature aging,the energy storage modulus of the gels containing 30 nm SiO, particles is about 1. 9 times higher,
the tensile strength is about 3. 3 times higher, and the stress required for compression is higher under the same strain.
SEM results show that as the particle size of SiO, particles decreases, their specific surface area becomes larger,and more
hydrogen bonding links form between hydroxyl groups on the surface of the nanoparticles per unit volume of the gels and
amide group of PAM.Therefore ,the strength is higher,and the temperature resistance is improved.But if the size is too
small , the dispersion of particles is poor and it is easy to agglomerate, which will weaken the above effects, and lead to
drops in mechanical strength and temperature resistance of the gels.
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