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Effect of Nano-sized Qil-displacement Agent in Increasing Water Injection for Oil Displacement
REN Xiaojuan', WANG Rui', PAN Qianhong’, QI Yin’, ASYA Barker', LUO Xiangrong'
(1. College of Petroleum Engineering, Xi’ an Shiyou University, Xi’ an,Shaanxi 710065, P R of China;2. Xi’ an Changqing Chemical Group, Xi’ an,
Shaanxi 710018, P R of China; 3. Oil and Gas Technology Research Institute, Changging Oilfield Branch Company, PetroChina, Xi’ an, Shaanxi
710018, P R of China)

Abstract: In order to analyze the effect of nano-sized oil-displacement agent in increasing water injection in low permeability
reservoir, the basic properties of nano-sized oil-displacement agent with nano-SiO, modified by silane coupling agent as the main
component were evaluated, and the flow characteristics and displacement characteristics of nano-sized oil-displacement agent were
studied through natural core and microscopic model displacement experiments of Chang6 reservoir in Zaowan block.The results
showed that the nano particles in nano-sized oil-displacement agent had small particle size, low oil-water interfacial tension, good
hydrophilicity and certain static adsorption. At 30°C, the oil-water interfacial tension of 0.1% nano-sized oil-displacement agent was
0.784 mN/m, the wetting contact angle on hydrophilic and oil-wet slide was 22.5° and 16.2°, and the average static adsorption
capacity on the surface of long 6 core was 0.0033 mL/g. The nano-sized oil-displacement agent could displace the residual oil
trapped in small pores which could not be swept by conventional water flooding, and could peel off the oil adsorbed on the pore
surface. The displacement effect on flake concentrated distribution of residual oil was better than that of network dispersed
distribution of residual oil. After 1 PV 0.1% nano-sized oil-displacement agent was injected into the core micro model and natural
core, the water flooding permeability increased by 55.2% —56.7% and 34.3% —55.4% , and the oil displacement efficiency
increased by 10.9% —21.6% and 6.1% —10.1% , respectively, showing good effect of increasing water injection for oil
displacement.

Keywords: low permeability reservoir; nano-sized oil-displacement agent; recovery factor; permeability; increasing water injection for

oil displacement
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