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Development and Application of New Foaming Agent for Gas Drainage
in Middle and Shallow Layer of Western Sichuan

LI Zuyou'”, TANG Lei', YIN Hongyao?, FENG Yujun?

1. No.1 Gas Production Plant, Southwest Petroleum Branch, SINOPEC, Deyang, Sichuan 618000, China
2. Polymer Research Institute, Sichuan University, Chengdu, Sichuan 610000, China

Abstract: The middle shallow gas well in the old part of Sichuan Basin has been in the low pressure and low production stage.
The gas wells with wellhead pressure lower than 1 MPa accounted for 76.13 %, and the production lower than 0.2x10* m?/d
accounted for 57.14 %; 80.62 % of the gas wells have been involved in the bubble discharge process, but the effect of bubbling
process is gradually getting worse. In view of the poor bubble drainage effect of high condensate oil and gas wells, the low
bubble drainage efficiency of low-pressure and low production gas wells, and the difficulty of gas well treatment caused by the
coexistence of effusion and emulsification, three new SCU series foam discharge agents have been developed. By establishing
CHSB-SDS-PFBS ternary surfactant system, we developed a high anticoagulant oil bubble drainage agent SCU-2, which could
reduce the gas-liquid surface tension to 26.73 mN/m and hold 50 % content of anticoagulant condensate. Through the opti-
mization of reaction system and catalyst, we developed self generated energy type foam discharge agent SCU-3, which could
generate N, and heat in the wellbore and increase the foam lifting efficiency in low pressure and low production wells. Opti-
mizing the combination of compound acid and oil resistant surfactant, we developed the purification and drainage integrated
foaming agent SCU-6, which is better than conventional foaming agent for gas drainage in the properties of reducing viscosity
and foaming ability with same concentration. Currently, SCU series foaming agent have been applied in 138 gas wells with
89.73 % effective rate and 774x10* m? gas production increase. The new foaming agent gas drainage expand the application
scope of foam drainage technology and have excellent prospect of popularization and application.

Keywords: foaming agent for gas drainage; high condensate content; autogenous energy; purification and drainage integration;
surfactant; SCU series foaming agent
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Tab.1 Composition analysis of condensate
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Fig. 1 Foam shape in confocal fluorescence microscope
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Fig. 2 Statistics of maximum foam height under different
ratios CHSB and SDS
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Tab. 2 Statistics of foam half-life under different ratios of CHSB and SDS
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Fig.3 Foaming performance of foaming agent with different fluorocarbon surfactant concentration
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Fig. 4 Comparison of surface tension measurement results
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Fig.5 Comparison of foam drainage performance of SCU-2 and XHY—4A under different condensate oil content conditions
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Tab.3 Optimization of autogenous energy type reaction system
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Tab. 6 Surface tension test of SCU-3 (A1) and SCU-3 (A2)
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Fig. 8 Performance comparison between SCU-3 and XHY-16
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Tab.7 Composition analysis of foam drainage emulsion
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Tab.9 Performance comparison of SUC—6 and XHY—4A foam drainage agent in two mineralized water samples
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Fig. 9 Comparison of viscosity reduction ability of SCU-6 and XJ-2 in emulsion samples
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Tab. 10  Statistical table of SCU series foaming agent application
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