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Analysis of crude oils provides important information for understanding and predicting asphaltene, paraffin and heavy organics deposition in production, transportation and processing operations. Essential steps in this analysis is group-type separation of the components of the fluid into Saturated hydrocarbons, Aromatic hydrocarbons, Resins, and Asphaltenes (SARA fractions), and further separation of the saturates into n-Paraffins, iso-Paraffins and Naphthenes (PIN fractions).  Present methods of group-type separation and quantification entail complex procedures involving preliminary “deasphaltening” and subsequent separation of the soluble portion into Saturates, Aromatics and Resins using liquid chromatography. Further separation of Saturates into individual PIN fractions is even more complex, often entailing urea adduction or molecular sieve complexing of n-Paraffins and subsequent decomposition of the complexes to recover the Paraffins. Gravimetric quantification of yields is grossly inaccurate, requiring removal of solvents by evaporation before weighing. This results in loss of light components (~ C15-) from the recovered fractions.
Experiments on multidimensional HPLC and quantification using an Evaporative-Light-Scattering-Detector technique that precludes the need for solvent evaporation and weighing of residues, lead to two enhanced processes. The SARA HPLC process fractionates an oil sample into all four fractions without prior de-asphalteneing, and the PIN process separates Saturates further into the three pure PIN fractions with excellent resolution. Each of the processes requires less than one hour per run. Extensive testing of precision and chromatographic performance using infrared and NMR spectroscopy, FID/PID GC, GC/MS, and solubility/non-solubility criteria for resulting fractions showed radically improved purity of separations and significantly enhanced accuracy. Mass-balance computations indicated essentially full recovery. Because the ELSD method avoids evaporation and weighing steps, it is less susceptible to errors stemming from loss of light components. Thus, it is especially suitable for analyzing light crudes, condensates, diesel, and other refined light hydrocarbon fluids.

