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Fuel instability and “sediment” or “gum” formation in storage tanks is well known, however, the instability of petroleum in core material or stored well test samples and its implications for reservoir geochemistry and petroleum engineering has yet to be realized. In this study, we focus on the interaction of the polar non-hydrocarbon component of petroleum with the reservoir mineral matrix and identify products that arise during core sampling and storage. 

Investigation of reservoir core material and oil samples following storage as part of an EPSRC funded LINK project (Pegasus) reveal that some polar non-hydrocarbons may undergo oxidative coupling reactions in the presence of clay or heavy metals. Here we show the reaction products of carbazole during contact with a siltstone containing 37% illite lead to the production of carbazole oligomers and high molecular weight iron complexes. These polymerization reactions could be triggered by as yet unknown redox reactions occurring during contact of petroleum with clay and involving unknown oxidants. The chromatographic behavior and solubility in hexane of the neo-formed oligomers could result in them erroneously being classified as asphaltene components.

Polymerization is not the only reaction happening during sample storage even under “controlled” conditions. The incorporation of oxygen into oil and core samples, mainly in the form of aromatic ketone derivatives was monitored in several reservoir systems. A strong correlation between clay content and petroleum aromatic oxygen compound concentrations was observed indicating the degree of alteration is linked to the interactions of petroleum and clay minerals. These findings raise concerns regarding the selection of samples for reservoir geochemical / engineering measurements from stored core material and require revision of sample storage protocols.
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