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Microscopic Flooding Mechanism Experiment Visualization of 2-D Smart Black Nano-card
WU Weipeng'*, HOU Jirui"*, QU Ming"*, WEN Yuchen'*, LIANG Tuo'?, YANG Jinbin"*, ZHAO Mengdan"*
(1. The Unconventional Oil and Gas Institute, China University of Petroleum (Beijing) , Beijing 102249, P R of China; 2. MOE Key Laboratory of
Petroleum Engineering, China University of Petroleum(Beijing) , Beijing 102249, P R of China)

Abstract: The 2-D smart black nano-card is a new nanosheet material which is independently developed by the institute of enhanced
oil recovery from china university of Petroleum (Beijing). The nano-card has the advantages of small size(80x60x1.2 nm)and large
specific surface area (57 m*/g). In this paper, 2-D smart black nano-card displacement experiments was carried out with different
porosity and permeability two-dimensional visualized models. Through analyzing the influence factors such as core permeability,
particle concentration and injection rate on oil displacement effect, the migration rules and microscopic seepage mechanism of the
2-D smart black nano-card system were studied. The experiment results revealed that the nano-card had advantage
hydrophile-lipophile balance (HLB). The wettability of the rock surface could be changed, the wedge osmotic pressure could be
generated by the two-phase interface, and the microscopic cyclotron could be formed. Besides that, nano-card had enormous
surface contact compared with previous spherical nanoparticles such as SiO,. Therefore, nano-card could effectively displace the
remaining oil from the formation, peel off the oil film on the throat wall on micro pores, expand the sweep volume of the low
permeability layer, and thus, improve the degree of the crude oil recovery.

Keywords: 2-D smart black nano-card; oil flooding of two-dimensional model; wetting inversion; microscopic cyclotron flow; wedge

penetration





