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Abstract: Preformed particle gels (PPG) are widely used to control the dominant channeling channel of reservoir to stabilize oil
production and control water production. In order to solve the problems of inadequate strength, poor shear recovery performance
and salt intolerance of conventional PPG with covalent structure, a host-guest inclusion supramolecular particle gels (S-PPG)
profile control agent containing covalent and non-covalent crosslinked structure was developed, which had shear recovery
performance. S-PPG was prepared using allyl-B-cyclodextrin (allyl-3-CD, host functional monomer) , cetyldimethylallyl
ammonium chloride (C16DMAAC, guest functional monomer) and N, N-methylene diacrylamide (MBA, crosslinking agent) and
acrylamide (AM) as main raw materials. The rheological properties, swelling properties and salt tolerance of S-PPG was
systematically investigated by measurements of rheometer, laser particle size analyzer and optical microscope. The results showed
that the elastic modulus of S-PPG(2.5+2.5) system with mass fraction of 0.6% prepared with the formation water was 73 Pa after
swelling for 24 h, which was 3.04 times of conventional PPG. The yield stress was 120 Pa, the shear viscosity loss rate was only
39%, the shear resistance and yield stress were about 4 times of the conventional PPG, and the swelling ratio in formation water
was 23. In addition, the swelling property of S-PPG was gradually increased with the increase of salt content, and the swelling ratio
could reach 27.9 at 1x10° mg/L NaCl concentration, showing excellent salt tolerance. It provides a potential new shear resistant
S-PPG material for reservoir in-depth conformance control.

Keywords: channeling channel; conformance control; preformed particle gels (PPG) ; supramolecular gel; rheological property
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