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ABSTRACT
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Asphaltenes are defined as n-alkane insoluble and are the heaviest portion in
crude oil. Asphaltene precipitation from crude oil during production, transportation,
and the processing processes can cause serious problems in the petroleum industry.
Because of the lack of information about asphaltenes, the complicated asphaltene
reactions such as asphaltene dissolution and precipitation are poor. Molecular weight
is one of the most important properties because it can be related to the other
thermodynamic properties. Moreover, it can be used as the property for constructing
the structure of asphaltene. In this study, the solubilities of Cold Lake reservoir
asphaltene in binary solvents of toluene-heptane were used to predict asphaltene
molecular weights. The solubilities obtained from both non-agitated and agitated
systems were virtually the same after the equilibrium was reached. Single and three
component solubility parameter models were developed from Scatchard-Hildebrand
and Hansen solubility theory in order to predict the molecular weights. The results
showed that the molecular weight of Cold Lake asphaltene were in the range of 850
to 1020 Daltons for the single component and 978-2009 for the three-component
model. Furthermore, the different polarity fractions of Cold Lake asphaltene were
examined. The higher polar fractions had higher molecular weight. Possible
asphaltene structures could be predicted from these predicted molecular weights and
elemental analysis data.
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