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Abstract

The colloids and asphaltene in heavy oil are easy to adsorb and accumulate in rocks, resulting in
high viscosity and weak fluidity of heavy oil, which causes serious difficulties in the exploitation
and transportation of the heavy oil. The silane alcohol group formed by the SiO, nanomaterials
has a high affinity to asphaltene, which can decompose asphaltene aggregates, change the colloidal
structure of asphaltene, and reduce the viscosity of heavy oil. The effect of nano-Si0. on viscosity
of heavy oil was evaluated by comparing nano-SiO; with different particle size, concentration,
temperature and shear rate. The results show that the viscosity of heavy oil can be greatly reduced
by a concentration of 1000 mg/L and a particle size of 8 nm, SiO; nanoparticles, and the viscosity
reduction rate of heavy oil is more than 40%, and the increase of temperature and high shear rate
is conducive to reduce the viscosity of heavy oil. It shows that SiO, nanoparticles can effectively
prevent the formation of asphaltene aggregates, play the role of dispersing asphalt, and achieve
the purpose of reducing the viscosity of heavy oil.
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Figure 1. The surface groups of SiO, nanoparticles
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Figure 2. Effects of SiO, nanoparticles with different particle sizes on the viscosity
of heavy oil
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Figure 3. The effect of 6 nm SiO, nanoparticles on the viscosity of heavy oil
at different concentrations
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Figure 4. The effect of 6 nm SiO, nanoparticles on the viscosity of heavy oil
at different temperatures and high shear rates
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