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Abstract ; Large-dose and multi-slug plugging method or filling artificial barrier have been widely used to control water coning
in active edge and bottom water reservoirs, which will cause the large consumption of plugging agent and high cost. In order
to solve this problem, the authigenic gas foam gel plugging system was developed. By means of orthogonal experiments, the
optimal formula was selected using gel strength, gel time, and gel volume as evaluation indexes and the influencing factors
were analyzed as well. The results show that the authigenic gas foam gel plugging system has the advantages of high volume
expansion and outstanding plugging performance, which can achieve the purpose of controlling water invasion, sealing and

channeling. The performance of this system is optimum at the temperature of 60 “C and pH of 6. 5-7. 4. The gel time is 28
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hours while the gel strength is G grade, whose volume expansion is more than 300% . The injected foam gel is able to allevi-

ate the core heterogeneity difference by plugging the large holes in core. And the characteristic of the authigenic foam gel can

be regulated by changing the value of pH to meet the requirements of placing different plugging agents on different locations.

Keywords: foam gel; authigenic gas; swellable-plugging agent; mechanism of profile control and water shutoff; nuclear

magnetic resonance (NMR)
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Fig.1 Effect of polymer mass fraction on

gel time and gel strength
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Fig.11 SEM pictures of large amounts of inorganic salts produced by expansion agents
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Fig.14 Microscopic experiment of authigenic foam gel plugging system
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