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Bitumen extraction processes that use naphtha as a diluent for froth treatment produce treated bitumen containing a small amount of water. Salts present in the water cause difficulties in downstream upgrading equipment.  Asphaltenes and fine solids may be responsible for establishing a protective barrier around the water droplets, which prevents effective removal of the water.

In this study, films of asphaltenes, deasphalted bitumen, and bi-wettable silica nanoparticles at an air-water interface are characterized using a Langmuir trough and an Atomic Force Microscope (AFM). At an air-water interface surface pressure-area isotherms of asphaltenes and silica nanoparticles exhibit characteristics of rigid films, in contrast to a more flexible film of deasphalted bitumen.  AFM images show that both asphaltenes and bi-wettable silica particles form aggregates at the interface, indicating that asphaltenes and fine particles have similar behaviour at the interface.

It was found that the addition of silica nanoparticles increased the rigidity of both asphaltene and maltene films.  The silica aggregates in films formed with asphaltenes are more dispersed than in films formed with maltenes, which are far more dispersed than in films of the solids only. These results suggest that fine solids play a similar role to asphaltenes in stabilizing water droplets in bitumen solvent mixtures. 

