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Advances in Asphaltene Petroleomics 2. A Selective Separation Method that Reveals Fractions Enriched in Island and Archipelago Structural Motifs by Mass Spectrometry
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Introduction

The complex nature of asphaltenes creates inherent difficulties for FT-ICR MS analysis that arise from ionization limitations.  Furthermore, the debate over the structure of asphaltenes, whether or not compounds are island versus archipelago in nature, continues to persist within the petroleum community.  The work presented here shows the development of a fractionation technique that both addresses the ionization limitations observed for asphaltene and separates compounds based on their island and archipelago nature.
Results and Discussion


 Asphaltenes were precipitated with n-heptane and further Soxhlet extracted to remove entrained maltenes.  The samples were then adsorbed to silica gel and fractionated with a unique solvent series.  It was shown that the earliest eluting fraction (acetone fraction) was enriched in island-type structures; whereas later eluting fractions (Tol:THF fraction) was enriched primarily in archipelago-type structures.  This work not only shows that archipelago compounds are present in a relatively high percentage, but it also links this chemical architecture to aggregation tendencies with respect to normal alkane solvents.
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Fig. 1 shows the (top) plots of double bond equivalents (DBE) versus number of carbon atoms for the parent ions (red circle) and fragment ions (outside of red circle) for an isolated mass segment fragmented by infrared multiphoton dissociation.  The DBE distribution (bottom) is also shown for the parent and fragment hydrocarbon ions.  Fragmentation results reveal that archipelago fragments, those with low DBE values, present in greater abundance in the later eluting fractions.
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