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Fig.3 Mercury injection curves and NMR T, spectra of typical samples under different reservoir types
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Table 2 Results of water-flooding experiments with real sandstone micromodels
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Fig.5 Relationship between oil displacement efficiency and porosity, permeability
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Fig. 6 Relationship between oil displacement efficiency and mobile fluid parameters
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Table 3 Experimental results of analysis of clay minerals by X diffraction of typical core samples
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Relative permeability regulation mechanisms of nano-microemulsion
in tight oil and gas reservoirs

QI Ning', LI Zhenliang' , ZHAI Henglai', LIANG Chong”, LI Yitian', WANG Yiwei', PAN Lin'

(1. School of Petroleum Engineering in China University of Petroleum ( East China) , Qingdao 266580, China;
2. Langfang Branch of Research Institute of Petroleum Exploration and Development ,PeiroChina, Langfang 065007, China)

Abstract : Application of relative permeability modifiers in tight oil reservoirs can effectively mobilize oil in rock matrix and
improve the flow behavior of oil and water. Nano-fluid can be used to improve the oil and water relative permeability due to
its large surface area, volume, quantum size effect. In this paper, nano-scale relative permeability modifiers formulated with
diesel oil and dispersed nano-SiO, particles were prepared, and their structure and properties were characterized and evalua-
ted. The experimental results show that the nano-scale percolation agent can be stable for 3 months, which is of an O/W type
nano-microemulsion with a particle size of 4. 351 nm. The median particle size of different mass fraction relative permeability
modifiers ranges from 3 to 7 nm. The interfacial tension of oil and water is between 0. 5-5 mN/m, and the average contact
angle on carbonate rock tablets is between 40° and 75°. SEM testing shows that the rock surface treated by the nano-scale
relative permeability modifiers became uniform and smooth, and it can be coated by nano-adsorbent films. The decrease of oil
relative permeability in carbonate core is below 20% , but the decrease of water relative permeability is over 60% after the
treatment by the nano-scale relative permeability modifiers.

Keywords : nano-Si0O, ; O/W nano-emulsion; structural characterization; relative permeability; adjustment mechanism
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