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This study reports results obtained using the differential scanning calorimetry (DSC) with several crude oils of different origins. Samples of the crude oil samples were loaded in an aluminum, pressure resistant pan and heated between the ambient and 200°C temperatures. DSC thermograms of numerous crude oils exhibited endothermic effects. These thermal effects reveals the occurrence of organized structures in the oil but tell little about their state and properties. Endothermic effect might correspond to melting of small crystallites or to the decomposition of organo-gels and occur at temperatures that are characteristic for a given crude oil. We observed that during the second heating cycle, this thermal effect disappears. This suggests that the organized structures are either metastable or that the kinetics of reformation are very slow. While the samples contained the mixture of the crude oil either with toluene or with n-heptane, the intensity of endothermic effects was increased. That would indicate that both aliphatic and aromatic hydrocarbons participate in asphaltene aggregate formation. 

These results agree with the opinion that the van der Waals forces between aliphatic chains and the chain entanglement are mainly responsible for the stability of asphaltene aggregates. Some amounts of n-alkanes that are entangled with lateral chains, are responsible for steric stabilization of asphaltene or asphaltenes-aromatics aggregates. These n-alkanes lose a part of their degrees of freedom and keep a “frozen” configuration.  

