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Research progress and prospects of surfactant flooding in
molecular dynamics simulation

LIU Feng',HAN Chunshuo', YU Linjun®, ZHANG Yi', LIU Yancheng’, GAO Xiaoquan', YANG Kai'
(1.College of Petroleum Engineering, Xi’ an Shivou University, Xi’ an City, Shaanxi Province, 710065, China; 2.No. 12 Oil
Production Plant, Changqing Oilfield Company, CNPC, Qingyang City, Gansu Province, 745400, China; 3.Production and
Support Center, China United Coalbed Methane Corporation Ltd., Beijing City, 100015, China)

Abstract: Surfactants are widely used in the tertiary recovery of oilfields, and it is of great significance to study the mechanism of
surfactant flooding from the microscopic point of view. In recent years, molecular dynamics (MD) simulation has become essential
for oil and gas field development research. The use of MD simulation to study surfactants has become a hot spot. Through MD simu-
lation, the numerical solutions of Newton’ s equations are calculated for all the moving particles in the system, and the change in
atomic positions with time is analyzed, from which some laws are found. MD simulation can be used to study the microscopic be-
havior of surfactant molecules to explore the properties of surfactant molecules and the microscopic flooding mechanism. MD simu-
lation of the movement and aggregation state of surfactants at the interface and the analysis of the influence of surfactant molecules

at the interface on the interfacial system are of some guiding significance for the field application of surfactants. To this end, based
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on the principle overview of MD simulation, firstly, the force field, boundary conditions, system types, and numerical algorithms

in MD simulation are summarized; secondly, the microscopic mechanisms of MD simulation of surfactant flooding are high-

lighted, including the reduction of oil-water interfacial tension, the change in surface wettability, the increase in interfacial charge

and emulsification, etc.; then, examples of the application of MD simulation in surfactant flooding are presented. Finally, the de-

velopment directions of MD simulation technology in surfactant flooding are proposed, including the flooding environment similar

to production, the design of new surfactants, the relationship between theory and experiment, the selection of molecular force field

and potential energy model, and the research and development of composite and multifunctional integrated surfactants.

Key words: surfactant;molecular dynamics;flooding mechanism; EOR ;microscopic
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Fig.1 Research method of surfactant flooding mechanism
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