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A thermodynamic model was developed to predict the interfacial composition assuming two competing surface-active species of different H/C ratios in the system. The model predicts a sudden change of H/C on the material adsorbed at water/oil interface if the higher H/C species is of limited quantity and is depleted from the bulk oil phase due to adsorption at emulsified water droplets. The model also predicts a gradual increase of H/C if both species are abundant and the higher H/C species is smaller in size.

Interfacial materials were isolated from water-in-diluted bitumen emulsions using a technique recently developed by one of the authors (Wu). For emulsions made using atmospheric topped bitumen (ATB), where the concentration of sodium naphthenate (of high H/C ratio) is very low, H/C ratio of the interfacial materials increased sharply at bitumen concentration of about 4%. The adsorbed material was likely a mixture of asphaltene and sodium naphthenate. For emulsions made using toluene-extracted oil sand bitumen (TEB), where naphthenic acid (high H/C) is abundant and has molecular size smaller than that of asphaltenes, H/C ratio of the interfacial materials increased gradually and the material was likely a mixture of asphaltene and carboxylic acid at high bitumen concentrations. Asphaltene (of low H/C ratio) dominated the interface at low bitumen concentrations in both cases.

