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Enhanced oil recovery technology of emulsion—surfactant
flooding for extra—high temperature and
mid—low permeability reservoirs

WU Wei

(Management Center of Oil and Gas Development , Shengli Oilfield Company ,SINOPEC ,
Dongying City,Shandong Province ,257001 , China)

Abstract: Conventional polymer is easy to degrade and difficult to inject in extra—high temperature (95-120 °C) and mid-
low permeability (50—100 mD ) reservoirs. Evaluation method of emulsifying property and thickening property of the emul-
sion—surfactant was established for enhancing oil recovery of the extra—high and mid—low permeability reservoirs. Struc-
ture—activity relationship of the emulsion—surfactant was researched. The emulsion—surfactant flooding system was devel -
oped. The viscosifying emulsion was formed at 110 °C with more than 90% of solubilizing water ratio and more than 100%
of viscosity increase rate by emulsification. The physical simulation results showed that the oil recovery was improved by
17.7%-22.1% when emulsion—surfactant flooding system (emulsified—viscosifying emulsion surfactant and low IFT surfac-
tant)was injected into the system alternately for several times. The pilot test of emulsion—surfactant flooding was carried out
in Chun17-1 unit of Chunhua Oilfield. Three cycles were injected alternately in February 2017, and the obvious oil increas-
ing effect has been observed in the oil wells. Emulsion—surfactant flooding technology has created a new type of develop-
ment method , which provides technical support for enhancing oil recovery in the extra—high temperature and mid—low per-
meability reservoirs.
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Fig.1 Aaverage density distribution of surfactant head groups
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Tablel Dissociation energies of chemical bond
of the surfactant molecules
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Table2 Dissociation energies of chemical bond of the

molecules of amphoteric surfactant
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Fig.3  Effect of concentration of emulsion surfactant
CH-56 on solubilizing water ratio
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Fig.2 Influence of carbon chain length on interfacial

shear modulus of emulsion
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Table3 Evaluation on interface property and wash
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