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Molecular Dynamics Simulation Research on Microscopic Mechanism of Two-dimension (2-D) Black

Nanosheet at Water/Qil Interface
FENG Yang"*,HOU Jirui"*, YANG Yulong" >, WANG Dongsen’, WANG Likun"*, CHENG Tingting’, LIU Yanbo"’
(1. Unconventional Oil and Gas Institute, China University of Petroleum (Beijing) , Beijing 102249, P R of China; 2. Key Laboratory of Petroleum
Engineering (Ministry of Education) , China University of Petroleum (Beijing) , Beijing 102249, P R of China; 3. China National Offshore Oil
Corporation Safety & Technology Services Company Limited, China National Offshore Oil Corporation, Tianjin 300459, P R of China; 4. Key
Laboratory of Complex Oil & Gas Fields Exploration and Development, Chongqing University of Science & Technology, Chongging 401331, P R of
China)

Abstract: A flaky two-dimensional (2-D) black nanosheet has been proven to be effective in enhancing oil recovery in low
permeability and tight reservoirs, showing excellent water/oil (W/O) interface characteristics. However, the microscopic
mechanism of 2-D black nanosheet interaction with W/O interface is still unclear. A molecular dynamics study was presented to
reveal the characteristics of 2-D black nanosheet at W/O interface which was performed using the Lammps package at room
temperature and atmospheric pressure (i.e., 298 K and 1 atm). The influence of the number of 2-D black nanosheet on the density
distribution of different molecules at the W/O interface, the thickness of the W/O interface, the rate of interface coverage (RIC),
the intermolecular interaction energy, and the rate of interfacial tension, was analyzed. The results showed that when the 2-D black
nanosheets number was four, that is, RIC was approximately one, the W/O interface density distribution was stable in the MoS,
nanosheets W/O interface model. The peak density of the 2-D black nanosheets’ interface almost did not increase, but the peak
density became wider. Moreover, the interface thickness was 24.4 A; the interaction energy was — 4164 kcal/mol, and the
interfacial tension ratio was 0.767 at the W/O interface, which was relatively stable. The study of 2-D black nanosheet can provide
theoretical basis and guidance for their laboratory experiment and concentration optimization of field application, and lay a
theoretical foundation for the study of nanosheet oil displacement mechanism.

Keywords: 2-D black nanosheet; micro oil displacement mechanism; interfacial interaction; molecular dynamics simulation; LAMMPS
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