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fication of surfactant,which can be used to reduce the viscosity of heavy oil. In view of the situation of low production of thermal
heavy oil recovery in Yongping oilfield of Jilin Province due to the characteristics of high viscosity for heavy oil, thin reservoir and
low initial oil saturation. A formula of emulsified viscosity reducer which can make heavy oil self—emulsified in stratum is devel-
oped in order to reduce the oil viscosity and improve the heavy oil recovery in Yongping oilfield. The behaviors of spontaneous e-
mulsification of the heavy oil in Yongping oilfield are studied by Brookfield DV - II viscometer, TX-500C interfacial tensiometer
and microscope. The results show that the viscosity of equal volume heavy oil in Yongping oilfield can be decreased by 99. 74%
and the interfacial tension between oil and water is dropped to 10~ mN/m under the performance of emulsified viscosity reducer
(NS) with concentration of 2wt% and temperature of 45 °C. Flooding experiment test indicates that the final oil displacement effi-
ciency may be increased by 38.18% and remarkable performance on heavy oil recovery may be achieved.

Key words: heavy crude oil ; spontaneous emulsification ;interfacial tension;oil displacement; EOR ; Yongping oilfield

Kang Wanli, EOR Research Center,School of Petroleum Engineering,China University of Petroleum ( East China) , Qingdao Cit-
y,Shandong Province ,266555 , China

Zhang Tongkai,Li Yonghuan,Zhao Fenglan. Laboratory research of oil displacement compound system for layer IV5—
11, Shuanghe oilfield. PGRE ,2012,19(1) : 62-65

Abstract ; Based on the reservoir properties of layer IV5-11 in Shuanghe oilfield, the polymer mass concentration, surfactant types
and mass fraction are selected through orthogonal test method. The binary system and ASP system are obtained. And, the binary
system is composed of ZL— [l whose mass concentration is 1 500 mg/L and QY-3 whose mass fraction is 0.3% . The ASP system
is composed of ZL— [l whose mass concentration is 1 500 mg/L,QY-3 and Na, CO, whose mass fraction is respectively 0.3% and
0. 1% . These two systems all can form ultra~low interfacial tensions for the Shuanghe oil,and all can achieve moderate viscosity.
Using homogeneous and nonhomogeneous artificial core and microscopic heterogeneity simulation model , the displacement experi-
ments of selected compound flooding systems are conducted. And,when the reservoir permeability difference is 3 which is repre-
sentative conditions,the ASP system injection mode may be optimized. The results show that the EOR effect of ASP system is obvi-
ously better than that of binary system in homogeneous conditions. And,in heterogeneity conditions ,as the heterogeneity increased ,
the EOR effects difference between ASP system and binary system decreased. But,the EOR effect of ASP system is still better than
that of binary system. For the same oil displacement system, as the heterogeneity increased , the oil recovery will increase firstly and
then decrease,and the EOR performance reaches peak when the permeability difference is 3. Through comprehensive analyses , the
ASP system is better than binary system. And, when injected 0. 05 PV cross—link polymer slug both before and after ASP, the oil
recovery after ASP flooding will be increase by 4% compared to corresponding un—plug.

Key words: surfactant screening;compound flooding system ; heterogeneity ; EOR ;injection mode

Zhang Tongkai, Enhanced Oil Recovery Research Center,China University of Petroleum ( Beijing) , Beijing City,102249 , China

Liu Chuntian, Li Xing. Effect of main properties of flooding system on oil displacement efficiency. PGRE ,2012,19(1) .
66-68

Abstract; Experiments are implemented to analyze the effects of viscosity and interfacial tension and viscoelasticity of displace-
ment system. The interfacial tensions of ASP solutions have different quantitative features under the same concentrations of surfac-
tant and alkali. The displacement system can diminish the error caused by the change of chemical concentration. The result shows
that the viscoelasticity of polymer is higher than that of ASP solution with same viscosity ;it proves that the ASP solution enhances
the displacement efficiency by reducing the interfacial tension. Single polymer or “surfactant and alkali” can enhance the efficien-
cy within limited range. The concurrent function on increasing the viscosity and reducing the interfacial tension is better than sim-
ple mixture of these two single factors. The change of recovery ratio improves when the interfacial tension is below 10~ mN/m espe-
cially. Interfacial tension affects the displacement efficiency more apparently than the viscosity.

Key words: displacement efficiency ; viscosity ;interfacial tension ;viscoelasticity ; polymer ; tri—component composite system

Liu Chuntian, PetroChina Daqing Oilfield E&P Research Institute, Daqing City , Heilongjiang Province 163712, China

Quan Hongpin, Huang Zhiyu, Zhang Tailiang et al. Synthesis and evaluation of oil soluble viscosity reducer for heavy
oils. PGRE ,2012,19(1) :69-71

Abstract ; For the problems of current heavy oil soluble viscosity reducer, such as typically low adaptability and low viscosity re-
duction performance , herein,we design a new kind of branch—type heavy oil soluble viscosity reducer. It contained polar group and
alkyl group,the polar group can reduce the hydrogen bond between colloid and asphaltene in heavy oil, and alkyl group can in-
crease reducer’s solubility and effectiveness. This new kind of branch—type heavy oil soluble viscosity reducer is designed and syn-
thesized through two steps. The optimal synthetic conditions are obtained by studying the factor of synthesis: the molar ratio of gly-
col , epichlorohydrin and stearyl chloride are 4:4:1.5;and the first step of principal chain reaction temperature is 110 °C , the re-
action time is 8 h and the accelerator N is 1.4% ( mass fraction) ;the second step of graft reaction temperature is 110 °C and the
reaction time is 14 h. The branch—type heavy oil soluble viscosity reducer possesses certain viscosity reducing ability for heavy oil
and the viscosity breaking rate of 49% ,and the structures are characterized through FTIR ,structure is in accordance with which we
designed.

Key words; heavy oil viscosity reducer;oil soluble ;branch—type ; heavy oil ; viscosity breaking rate



