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Development and performance evaluation on CO,—soluble
surfactant foam system for low permeability reservoir

BI Weiyu'?,ZHANG Panfeng’,ZHANG Yang*, YANG Tangying', LIU Xiaochun', WANG Shitou', REN Shaoran’

(1.0il & Gas Technology Research Institute , PetroChina Changqing Oilfield Company ,Xi’ an City ,Shaanxi Province , 710021,
China; 2.National Engineering Laboratory for Exploration and Development of Low—permeability Oil and Gas Field ,
Xi’an City,Shaanxi Province, 710021, China; 3.School of Petroleum Engineering , China University of
Petroleum(East China) , Qingdao City,Shandong Province 266580, China; 4.0il Production
Technology Institute , PetroChina Dagang Oilfield Company , Tianjin City 300280, China )

Abstract: The surfactants with good CO, foam performance were screened out by high—pressure and high—temperature visu-
alized foam device. The solubility of the systems in supercritical CO, were evaluated by using alcohols as co—solvents. The
ability of EOR of CO,—soluble surfactant foam was tested by high—temperature and high—pressure core displacement experi-
mental device. The results show that the selected nonionic surfactants N=P—12 have good CO, foam stability at high—tem-
perature condition of 125 °C,and the addition of alcohol as co—solvents could significantly increase the solubility of the sur-
factants in the CO,. During the CO, foam flooding, the resistance factor may increase first and then decrease , and the gener-
ated foam may play the role of mobility control in the system. Moreover, CO, foam based on CO,—soluble surfactant is more
efficient on enhancing oil recovery than the conventional CO, foam,and the ultimate oil recovery is raised up to 92.50%.
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Fig.2 Experimental device for performance evaluation of
mobility control and EOR in CO,-soluble
surfactant foam flooding at high temperature
and pressure conditions
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Fig.3 Foam volume and half-life of CO, foam generated by the nonionic surfactants
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Fig.5 Foam volume and half-life of CO, foam generated by the nonionic and ionic surfactants
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