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Research and application of numerical simulation

method for emulsion surfactant flooding
Cao Weidong

(Research Institute of Exploration and Development ,Shengli Oilfield Company,
SINOPEC , Dongying City,Shandong Province 257015, China)

Abstract: Emulsion surfactant flooding is a new chemical flooding method for enhanced oil recovery. Under a certain oil—
water ratio condition, this type of surfactant can interact with oil and water and form water—in—oil emulsions with high vis-
cosity, and thus the swept volume may be enlarged. The oil displacement mechanism of the emulsion surfactant is different
from the traditional polymer and surfactant, and it could not be reflected by the existing numerical simulation methods and
softwares. In order to accurately reflect the oil displacement characteristics of the emulsion surfactant , based on analysis of
the laboratory results, the main mechanism of emulsification and viscosity increase was manifested , and the mathematical
model for characterizing emulsion flow was built and the corresponding numerical simulation method was realized. The ac-
curacy of the mathematic model and numerical simulation method was verified by the fitting result of laboratory model and
the application of field model. Relationship between the enhanced oil recovery effect of emulsion surfactant flooding and
the factors of emulsion particle size, permeability and heterogeneity was researched, and the effect of emulsion surfactant
flooding and conventional surfactant flooding was compared. The results show that the matching relationship between medi-
an grain size of emulsion and pore throat has a great influence on the stability and viscosity of the emulsion. Compared with
the conventional surfactant,the emulsion surfactant could further improve oil recovery due to better mobility control.

Key words : emulsion surfactant ; numerical simulation ; low permeability oil reservoir; mathematical model ; chemical flood-
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Tablel Relationship between emulsification and viscosity

increase of emulsion surfactant
and water saturation
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Table2 Experimental results of the influence of emulsion
particle size and pore throat size on
profile control performance
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2711 5~17 540 6.97 7755 220 1.243
3.673 5~17 635 7.33 86.47 24.0  1.605
7.323 5~17 641 3.29 194.0 239  2.768
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Table3  Experimental results of the influence of emulsion
concentration on profile control performance
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Fig.1  Fitting results of water—cut and recovery of emulsion

surfactant flooding on core F~1 and F-2
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Fig.2 Comparisons of water—cut and recovery obtained
from numerical simulation results for three
different chemical flooding projects
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