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Abstract: Chromatographic separation is prevalent in the process of chemical flooding using multi-component of chemicals,
which can result in a significant difference between the mass concentration ratio of the chemical agents appeared in the reser-
voir with that optimized in the laboratory, and affect the efficiency of oil displacement. In this study, a Lattice Boltzmann
method was applied to establish a numerical simulation model of chromatography separation during chemical flooding, in
which the migration paths, the diffusive transport difference and the competitive adsorption of the chemicals agents in porous
media were considered. A porous medium model was established based on the two-dimensional image of an etching model.
Taking two kinds of surfactants for a case study, four dimensionless indicators were defined, including breakthrough time,
mass concentration distribution interval, mass concentration peak and mass concentration peak time, in order to reveal the
effects and mechanisms of the chromatographic separation. The simulation results show that the diffusive transport difference

is the main cause of the chromatographic separation phenomenon. The diffusion coefficient of the chemicals and their injec-
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tion rates are the main controlling factors of their breakthrough time. The maximum adsorption capacity and diffusion coeffi-

cient are the main controlling factors of the peak value difference of the chemical agents.

Keywords: chromatographic separation; Lattice Boltzmann method; chemical flooding; competitive adsorption; diffusion
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Fig.1 Schematic diagram of adsorption boundary
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