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Media
WANG Xingkun', LIU Yifei', YI Fei’, HUANG Bo’, WU Wenjun', CHEN Weiyu’, FANG Yanchao', DAI Caili'
(1. School of Petroleum Engineering, China University of Petroleum (East China) , Qingdao, Shandong 266580, P R of China; 2. Engineering
Technology Branch of CNOOC Energy Development Company, Ltd, Tianjin 300452, P R of China)

Abstract: Surfactant imbibition is an important method to enhance crude oil utilization in tight oil matrix. In order to reveal the
characteristics of surfactant imbibition to enhance crude oil utilization in matrix-fracture model of tight oil, 0.05% cocamidopropyl
sulfobetaine (ASB) was selected as the surfactant for percolation by measuring spontaneous imbibition, interfacial tension and
wettability. The effects of fracture tortuosity and intra-seam flow velocity on the dynamic imbibition of near-seam matrix to improve
crude oil utilization characteristics were investigated by matrix-fracture core model and microfluidic model, respectively. And the
effects of surfactant depth and concentration on the spontaneous imbibition of deep matrix to improve crude oil utilization
characteristics were investigated by static imbibition experiment. The results showed that the degree of crude oil recovery by
dynamic imbibition of near-fracture matrix increased with increasing tortuosity of the model. The more the fracture complexity, the
higher the degree of dynamic imbibition recovery was. The bigger the flow velocity in fracture, the bigger the migration rate of
oil-water interface in capillary was. That was, the bigger the imbibition rate was. And the migration rate of oil-water interface and
the flow velocity in fracture conformed to the law of quadratic function as a whole. The deeper the surfactant action depth, the
lower production of crude oil per unit volume was. When the concentration of surfactant was high, the variation law of the degree of
spontaneous imbibition production was consistent with the interfacial tension as the main control parameter of capillary force was
interfacial tension. While the concentration of surfactant was low, the main control parameter of capillary force was the wettability
of rock surface. At this time, the variation law of the degree of spontancous imbibition and production was opposite to the
interfacial tension.

Keywords: tight oil; matrix-fracture model; surfactant; imbibition; crude oil utilization
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