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Abstract: Through analyzing the migration laws of microorganisms in porous media, a 3D three-phase (oil. gas and water) four-com-
ponent mathematical model was established to reflect the process of MEOR (microbial enhanced oil recovery). The components of
the model include microbe, nutrient, dissolved oxygen and metabolite (surfactant). The model is used to analyze the convection, dis-
persion, growth and decay of microbes, chemotaxis, nutrient consumption, metabolite production, adsorption of all components,
microbe desorption and other properties. In the meantime, the MEOR model considers the permeability decline due to adsorption of
microorganisms as well as the reductions in oil-viscosity and oil-water interfacial tension due to surfactant. Further, the correspond-
ing simulator was developed according to the mathematical model. The microbial enhanced oil recovery effect was predicted under
given parameter conditions, so as to analyze the influences of maximum growth rate. microbial adsorption constant. chemotaxis coef-
ficient and metabolite yield coelficient on MEOR and further reveal the mechanism of MEOR.
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Relationship between water cut and recovery under different maximum growth rate
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