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Preparation and performance evaluation of reinforced foam system
with high temperature resistance and high salt tolerance
in fracture—cavity reservoirs in Tahe QOilfield

SONG Chuanzhen', LU Xinbian*, HOU Jirui’, MA Cuiyu', QU Ming’, TAN Tao’, GUO Chen’

(1.Petroleum Exploration and Production Research Institute, SINOPEC, Beijing City, 100083, China; 2.Northwest Oilfield
Company, SINOPEC, Urumqi, Xinjiang, 830011, China; 3.Unconventional Petroleum Research Institute,
China University of Petroleum (Beijing) , Beijing City, 102249, China)

Abstract: The fracture-cavity reservoirs in Tahe Oilfield are faced with prominent problems, such as unidirectional effects and gas
channeling after nitrogen flooding. In order to effectively control gas channeling and expand the swept volume, a new reinforced
foam system with high temperature resistance and high salt tolerance, namely a dual-crosslinked high polymer gel foam system is
developed. In addition, reinforced foam with nitrogen flooding flooding tests are carried out in the eastern old area of Tahe Oilfield.
Laboratory experiments and field tests show that the new reinforced foam system is synthesized by 0.3% mass concentration of an-
ionic-nonionic/anionic composite synergistic foaming system and 0.7% mass concentration of polymer gel foam-stabilizing system.
The aggregations of gel macromolecules undergo a secondary cross-linking on the liquid film of the foam, forming a dual-cross-
linked high polymer gel foam system. The reinforced foam system can be strongly stable under the reservoir conditions with a tem-
perature of 140 °C, a salinity of 240 g/L, and an oil saturation of 50%. It is suitable for the geological conditions of fracture-cavity
reservoirs in Tahe Oilfield. The reinforced foam test with nitrogen flooding is carried out in 10 wells in Tahe Oilfield. Specifically,

gas channeling is effectively controlled, and the swept volume is expanded in nine wells, with the production increasing significant-
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ly. Therefore, it is proved that the reinforced foam with nitrogen flooding technology is a feasible way to enhance oil recovery of

fracture cavity reservoirs.

Key words: fracture-cavity reservoir; foaming agent; synergetic effects; dual-crosslinked high polymer gel foam system; perfor-

mance evaluation
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Fig.1 Foam volume and drainage half time of different surfac-
tants with deionized water
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Tablel Comprehensive foaming ability of different
surfactants at different temperatures
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Table2 Comprehensive foaming ability of different
surfactants at different salinities
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Fig.2 Relationship between comprehensive foaming ability and
concentration of different foaming agents
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Fig.3 Effect of salinity on comprehensive foaming ability of
different compound foaming systems
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Fig.4 SEM images of liquid film of dual-crosslinked high polymer gel foam
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Table3 Production data comparison of well group T6-7 before and after reinforced foam with nitrogen flooding
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