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The bituminous froth produced by water extraction operations typically contains about 60 wt% bitumen, 30 wt% water and 10 wt% solids. Conventional oil sand operations use naphthenic or aromatic naphthas to dilute froth at a solvent-to-bitumen ratio (S/B) of 0.6-0.7. The industrial practice shows that at this S/B ratio very stable W/O emulsions can be formed. Froth treatment product contains 2-5 wt% water in form of micron-sized droplets. The majority of residual fines (0.5-1 wt%) are dispersed clay particles. The removal of the dispersed water and fine solids is a serious challenge. 
Our recent studies indicated that the aromaticity of the solvent plays an important role in the stability of diluted bitumen emulsions and the quality of bitumen products. For an aliphatic solvent, and for solvent-to-bitumen ratio (S/B) above a certain critical value, fractions of asphaltenes are precipitated. The precipitated asphaltenes form clusters with water droplets and fine solids, which are much larger than their individual components. Precipitation of even less than 1% of the total asphaltenes is sufficient to produce a clean and dry bitumen product. For S/B lower than the critical ratio, i.e., where no asphaltene precipitation and no clusters formation take place, it is difficult to produce a clean bitumen product (less 0.1% water and solids). When S/B is lower than the critical ratio, suitable chemical addition can efficiently remove water and fine solids and improve the quality of the bitumen products.
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