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Mechanism of gas compressing polymer gel in porous media

JIA Hu, ZHAO Jin-zhou, LIAO Ran, PU Wan-fen

(State Key Laboratory of Oil and Gas Reservoir Geology Exploitation, Southwest Petroleum University ,
Chengdu 610500, China)

Abstract ; The mechanism of action of polymer gel oppressed by gas and brine respectively was analyzed based on the gel theory
of saline washed porous media. The gas and liquid phase saturation space distribution curves in a porous medium which is satu-
rated by polymer gel were calculated and contrasted. The application scope of saline washed porous media theoretical model was
improved, and the effects of two residual gel gas produced on gas seepage after gas breakthrough were investigated. The results
show that microscopic percolation capacity of salt water is stronger than gas in the gel, while microscopic percolation capacity of
gas in porous medium is weak after gel plugging. Under the same condition, the gas under the microscopic percolation state in
invaded area is less. Gas needs a long time accumulation to destruct the three-dimensional network structure gel gradually.
Therefore, before the gel breaking, the validity period of gas plugged by gel intensely will be longer compared with that of sa-
line. The model based on the gel theory in porous media washed by saline has a general applicability. The gel is extruded by
fluid and the body structure is destructed, which is an universality when polymer gel resists foreign fluid in order not to be un-
dermined in porous media. It has nothing to do with the type of fluid and polymer gel system. The model can be used to predict
the plugging performance of various gel system in different environments.
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Table 1 Basic physical parameters of sand packs

G5 L/em D/cm D/ % ki /107 pim?
2# 50 2.5 40.5 16113.01
3* 50 2.5 33.2 15327.07
4* 50 2.5 28.7 4676.97
8* 50 2.5 35.3 5966. 94
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Fig.6 Stress tolerant ability of gel in porous media
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Table 2 Gas shut-off evalution results of two gel systems

/

Won/ o N A
o (MPa - F.
7 MPa 4 103 um? 1073 wm? %

m” )
2 10.01 20.0 16113.01 16.83  99.89  957.40
3590 11.8 15327.07 31.65 99.79 484.27
4 2.00 4.0 4676.97 7.60 99.84 615.39
8 1.05 2.1 5966. 94 6.34 99.89 941.16
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Fig.7 Outlet gas flow rate vs. injection pressure with none gel/and gel treated sand pack
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