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Ultrahigh-resolution Fourier Transform Ion Cyclotron Resonance Mass Spectrometry (FT-ICR MS) has recently spawned the new field of “Petroleomics”, specifically defined as the relationship between the chemical composition of petroleum derived material and its physical properties.  The inherent high mass accuracy and high mass resolving power of FT-ICR MS provides for the elemental composition assignment of thousands of different polar heteroatom containing species from a single crude oil.1  Similar results have also been achieved for asphaltenes and coal derived materials.2  Until very recently, the FT-ICR analysis of complex, petroleum derived materials has been limited to polar heteroatom containing species amenable to ElectroSpray Ionization (ESI).  Here we present the latest developments in FT-ICR mass spectral analysis of crude oils and asphaltenes along with the latest instrument developments that expand the analysis to include nonpolar, aromatic species found in crude oil.  Included are initial results from a commercial Atmospheric Pressure PhotoIonization (APPI) source (nonpolar aromatic species) and recent results from ESI FT-ICR MS analysis of "heavy ends" (polar aromatic species). For a single oil sample, positive and negative mode ESI, as well as positive mode APPI FT-ICR results are presented.  All heteroatom containing (ESI and APPI) and PAH (APPI) classes are identified and their corresponding type and carbon number distributions presented.
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