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Chemical derivatization of the five asphaltenes from different sources has been used in combination with suitable analysis technique to study the influence of these heteroatom species on molecular interactions within the petroleum heavy fractions. The reaction chemistries used range from trimethylsilylation and methylation to more severe treatments such as metal reductions and reductive alkylations. While trimethylsilylation and methylation alter the material by blocking acidic polar groups without changing the bulk of hydrocarbon structure; Reduction and Reductive alkylation involve chemical degradation of the core structure as well. It is foreseen that modification of the chemical structure will have some effect in molecular interaction between asphaltene-asphaltenes and asphaltene-resins. 


Experimental data from Isothermal Titration Calorimetry has been used in assessing the role of polar functionalities in self association of the complex molecules and also with native resins. It was also observed that the asphaltenes that were most susceptible to methylation and trimethysilylation were also the most stable in crude oils. It has been observed that the reduction of hydrogen bonding capacity upon methylation leads to a significant decrease in the heat developed in the interaction with resins and also self-association. This asserts the importance of acidic groups on the resin-asphaltene stability. Moreover, the creation of new acidic groups after reduction increases the heat assigned to the interaction with resins. Reactions like reductive alkylation have a more complex effect, due to the combined increased steric hindrance and reduction of acidic groups. A simple model has been applied to derive the number of sites available in asphaltene molecules upon alteration, together with the thermodynamic properties (H, G and S).



















