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Petroleum and its refined products are the most frequently discovered contaminants in the environment. The reliable characterization of the oil spills in terms of their chemical composition and origin is an extremely important part of many oil related environmental studies. This task is complicated by the complex chemical composition of the petroleum fluids. The application of the widely used gas chromatographic analysis is restricted in many cases due to the presence of the heavy end hydrocarbons, especially when dealing with samples of unknown composition.

This work aims to characterize samples of oil spills, derived from the free-phase zone in the subsurface of a petroleum refinery, with the target to identify their origin. The samples were analyzed using a Gel Permeation Chromatography system with a UV-Diode Array detector. The 3-D data matrix employed in the analysis consisted of the areas calculated for 0.2min slices under the chromatographic profile (Y axis), measured over the range 270 to 350nm with a step of 2nm (X axis) for forty-six oil samples (Z axis). The employed multiway RARAFAC algorithm constitutes a generalization of the well-known factor analysis methods to 3-D data arrays, thus making possible the input of the overall compositional information produced from the UV-DAD analysis.

The application of the PARAFAC method revealed two significant groups within the samples, which were affiliated to a light gasoline and to an intermediate diesel oil fraction spills respectively. Samples being mixtures of the two separate spills were also identified. The developed analytical methodology provides several significant advantages over the gas chromatographic fingerprinting techniques employed for the characterization of oil spills. Since it is based on widely available analytical equipment, it can be used for the routine monitoring of suspected oil contaminated sites as a first screening step in environmental studies. It is readily applicable to any petroleum sample including heavy and biodegraded ones. The analysis of the score and loading plots, derived from the PARAFAC algorithm reveals the existing main patterns of the samples UV spectra, providing therefore the possibility to identify their chemical nature.

