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Summary

Molecular petroleum geochemistry developments over the last five decades were mainly
focused on saturated and aromatic hydrocarbons as those species were most abundant in
crude oil and the available analytical technology (GC-MS) had vast limits for non-hydrocarbons
(nitrogen, sulfur and oxygen (NSO) containing organic compounds). In recent years, with the
advances in ultrahigh resolution mass spectrometry several applications for the assessment of
petroleum systems were developed (e.g. Oldenburg et al., 2014 and 2017). The non-
hydrocarbon fraction of crude oils and source rock extracts can make up a significant portion of
petroleum, especially in heavy and extra-heavy crude oils. Due to its greater range in
physicochemical properties compared to hydrocarbons the non-hydrocarbons have a high
potential for the definition and understanding of geochemical properties and processes such as
organic facies and maturity assessment, expulsion and migration distances, and alteration
processes like biodegradation, water washing and solid bitumen generation.

Theory / Method / Workflow

In this study, we will review the current knowledge in petroleomics geochemistry and expand the
range of reaction systems assessments of various processes occurring in petroleum systems.
Using our 12T Bruker SolariX Fourier Transform lon Cyclotron Resonance mass spectrometer
(FTICR-MS) in three ionization modes (APPI-P, ESI-N, ESI-P) we investigated geochemical
processes within several petroleum systems.

Results, Observations, Conclusions

Apart of several petroleum systems from the North Sea, Western Canadian Sedimentary Basin
and Chinese basins, a comprehensive sample set was selected from the Alpine Foreland Basin
(Molasse Basin) and Vienna Basin (Figure 1) which comprises several oils, source rocks and
reservoir solid bitumen covering a broad range of geochemical processes affecting the
composition of hydrocarbons and non-hydrocarbons such as facies variations, maturity,
expulsion, lateral migration, TSR, biodegradation and solidification.

The results of sample sets from several petroleum systems will be discussed.
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Figure 1 Triangular plots showing the variation of the relative distribution of hydrocarbons (HC)
and non-hydrocarbons (N1, S1, O1) of oils, source rock extracts and solid bitumen from the
Molasse and Vienna Basins.

Novel/Additive Information

Petroleomics is a novel molecular assessment tool for Petroleum Exploration and Production
challenges.
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