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Shear thinning behaviors of non-Newtonian water-in-heavy-oil emulsions

WANG Wei'"? GONG Jing' LI Xiaoping'

(1. Beijing Key Laboratory of Urban Oil and Gas Distribution Technology China University of Petrolewm . Beijing 102249,

China; 2. Postdoctoral Research Center ,China Petroleum Pipeline Bureau Lang fang 065000.China)

Abstract; Various water-in-oil emulsions with different dropsize distributions were prepared at different mixing speeds and phase [rac-
tions by using heavy crude oil and mineral water directly from an oilfield. Integrated with the observation and measurement of liquid
droplets under microscope, their distributions in water-in-oil emulsions and the corresponding non-Newtonian behaviors were statisti-
cally analyzed. The Particle Reynolds number (N, ,) was combined and {urther investigations were carried out on the relative viscos-
ity (3.) of non-Newtonian emulsions. The results indicated that the emulsion system would have a higher apparent viscosity with the
decrease in diameters of liquid droplets and show stronger shear thinning behaviors. Integration of the relation between the relative
viscosity and the Particle Reynolds number (9 —Nge.p) would well represent the co-elfect of the shear rate and the dropsize distribu-
tion on shear thinning behaviors of water-in-heavy-oil emulsions involved in this study.
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Table 1 Properties of heavy crude oil and mineral water
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Fig.1 Microscope image of the prepared water-in-heavy

crude oil emulsion
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Fig.2 Dropsize distribution of the prepared water-in-heavy

crude oil emulsion
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Fig.3 Shear thinning behavior of water-in-heavy crude oil emulsions with different dropsize distribution
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Fig.4 Relative viscosities of the water-in-heavy crude oil

emulsion with different shear rate
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