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Influence of solvent composition, temperature, froth grade, and mixing intensity on the quality of bitumen product (such as water and solids contents) and settling rate was investigated systematically. It was found that, at the same S/B, the higher the carbon number (Cn), the lower the settling velocity and the lower the asphaltenes rejection. The settling velocities of six n-alkane- diluted froths are significantly different even if similar amounts of asphaltenes are rejected (6-8%) and the density and viscosity of diluted bitumen do not change significantly. In bitumen froth treatment, the aromaticity of the solvent plays an important role in the stability of diluted bitumen emulsions and the quality of bitumen products. It is difficult to generate clean bitumen products (less 0.1% water and solids) if no clusters form in the diluted bitumen system. Even rejecting a small fraction of asphaltenes (~ 1%) is sufficient to obtain a clean and dry bitumen product.
The influence of temperature on the settling properties of n-heptane diluted froth depends on how far the system is from the onset of asphaltenes precipitation. When S/B is 1.5, about 1% of the asphaltenes precipitate and temperature increases have only a small impact on the settling velocity. When S/B is 2.9, 4-6% of the asphaltenes precipitate and an increase in temperature can dramatically enhance the settling velocity. The clusters formed in froth diluted with n-heptane at S/B = 2.9 are more compact at elevated temperature. In contrast to other published results for other systems (such as waste water treatment or mineral processing), the steady-state size of aggregates seems to be only weak function of mixing intensity. 

* - Founded by CONRAD Froth Treatment Consortium (Natural Resources Canada, Syncrude Canada Ltd., Suncor Energy, Shell Canada, ExxonMobil, TrueNorth Energy, and Canadian Natural Resources Ltd)
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