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Preparation and Performance of a High Temperature Delayed Crosslinking Polymer Plugging Agent
LYU Junxian, ZHUO Liiyan, ALAIN Pierre Tchameni, CHEN Luxin, XIE Binqgiang
(Petroleum Engineering, Yangtze University, Wuhan, Hubei 430100, P R of China)

Abstract: Taking into account of the current challenges of poor injectability and a short gelation period of conventional gel
plugging materials, a high-temperature delayed cross-linked polymer plugging agent (PM-1) was developed through a synergistic
approach combining free radical polymerization and cross-linking reaction using acrylamide (AA) and 2-acrylamide-
2-methylpropane sulfonic acid (AMPS) as reaction monomers, azobisisobutyronitrile hydrochloride as initiator, and
polyethyleneimine and N, N'-methylenebisacrylamide (MBA) as cross-linking agents. Optimal synthetic conditions for PM-1 were
determined via orthogonal and single-factor experiments. The injectability, gelation performance, and plugging efficiency of PM-1
was evaluated, and the delayed cross-linking mechanism of PM-1 at high-temperature was probed. The optimal synthetic conditions
for PM-1 was as follows, mass fraction of monomers was 10% and mole ratio of AM to AMPS was 4:1, polyethyleneimine and N,
N'-methylenebisacrylamide (MBA) dosage was 0.4% and 0.2% , azobisisobutyronitrile hydrochloride dosage was 0.1% and
polymer BRZ dosage was 1.2%. the injectability of the PM-1 was good. After aging for 96 h at the temperature of 130 ‘C, PM-1
could still effectively plug sand layers with meth size of 1.7—4 mm and exhibit a pressure-bearing capacity of 6 MPa for 5 mm
fractured layers when combined with inert materials to form a composite gel. Intriguingly, the addition of 0.4% polyethyleneimine
extended the cross-linking plugging time of PM-1 to about 3—5 h, which was essential to ensure the smooth construction of
underground crosslinking gel plugging.

Keywords: polymer gel; plugging agent; delayed crosslinking ; plugging performance
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Preparation and Properties Evaluation of Gel-cement Plugging Agent
ZHANG Xinmin'?, HE Yingzhuang’, GAO Wei’, JIN Cheng"*, LUO Yong’, GUO Yongjun'*
(1. State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Southwest Petroleum University, Chengdu, Sichuan 610500, P R of Chinas
2. Sichuan Guangya Polymer Chemical Company Lid, Nanchong, Sichuan 637500, P R of China; 3. Engineering and Technology Research Institute,
Northwest Petroleum Branch Company, Sinopec, Urumqi, Xinjiang 830011, P R of China)

Abstract: To solve the problems that cement slurry can not stay, is easy to be diluted by water, and is poor in cementing strength
and plugging effect for blocking the malignant leakage in large cracks, vug and aquifer, a quadripolymer gel was prepared by
copolymerization of acrylamide (AM) , 2-acrylamide-2-methylpropanesulfonic acid (AMPS) , N-vinylpyrrolidone (NVP) and
hydrophobic monomer (MJ-16) , and the gel was further added to cement slurry to form a gel-cement slurry composite leakage
plugging system. The water dilution resistance, rheology, retention capacity and compressive strength of the composite system
were studied. The results showed that the gel had good rheological property and temperature resistance. The system formed by gel,
cement, retarder and defoamer had a fluidity of 21 ¢cm and adjustable thickening time, and can be pumped safely. The system was
still integrated under water and had good resistance to water invasion, resulting in it was not diluted by water at the stirring speed of
150 r/min. Moreover, the system had good retention capacity, as a result, the time of the system to pass the 1 mm crack was more
than 10 times that of the ordinary cement slurry, and the system could stay and stack at the entrance of the leak layer, as wells as
the compressive strength reached more than 7 MPa. The gel-cement system was especially suitable for the leakage plugging of large
channels, large fracture holes, underground rivers and aquifers.

Keywords: gel; gel cement; severe loss; plugging; resident
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