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Development of a new secondary crosslinked gel particles-based selective
water shutoff system

ZHANG Ding-xue” , HUANG Yi-xuan, SUN Yi
(College of Petroleum Engineering, Yangtze University, Wuhan 434000, China)

Abstract : Aiming at solving the problems such as low success rate of water plugging and serious leakage of plugging
agent for fractured reservoirs,a gel particle plugging agent is developed , which plugs water through secondary crosslinking
of gel particles under stratum. The gel particles are synthesized by bulk polymerization with acrylamide ( AM) and
unstable decomposable ester monomer J-1 as the main raw materials. Because J-1 contains double bond structure, the
polymerized gel particles possess three dimensional network structure.High strength gel is formed under stratum through
crosslinking between the gel particles and secondary crosslinking agent J-2.The gelation time of gel particles is different
with the amount of J-1 added, and the time of decomposition is also different, which makes the gelation time of the
particles controllable.This water shutoff system needs 1-4 days in gelation, the contents of gel particles are in the range of
1% -3% ,and the initial viscosity approaches to the viscosity of the injected water.There is hardly gel being formed in the
oil phase,while high viscosity gel can be formed in the water phase.The gel with a viscosity of above 220 000 mPa-s™'
can be obtained under a high mineralization degree.In a 70°C surrounding, the gel has changed a little in viscosity in 90
days, and kept good performance, good salt resistance and thermal stability.The experimental results via sand filled pipes

show that the system exhibits a breakthrough pressure of above 31.25 MPa-m™" and a plugging rate more than 92%,

representing a good plugging performance.
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