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Extraction Separation and Sulfur Distribution in VGO of Saudi Middle Crude Oil
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Abstract: VGO of Saudi Arabia Middle crude oil was separated into four fractions of heavy aromatics, middle
aromatics, light aromatics and saturates by three-stage solvent extraction of furfural and NMP, respectively. The
hydrocarbon types and sulfur compound distribution of the fractions were characterized by GC-MS and FT-ICR MS, } [k
and the separation efficiency of the solvent extraction was studied. The results showed that the aromatic mass
frations in heavy aromatics, middle aromatics and light aromatics obtained by the three-stage solvent extraction
method were in the ranges of 89.6%-95.6%, 80.8%-91.0% and 63.9%-77.7%, respectively, indicating furfural and
NMP being the suitable solvents for VGO separation. With the ring number increasing, the molecule polarity of
aromatics enhanced and their solubility increased, which made the aromatics with three or more rings mainly in
heavy aromatics and middle aromatics fractions. The extraction efficiency of aromatics was higher than that of
saturates in the process of furfural or NMP extraction. The extraction selectivity of aromatics could be improved by
increasing water content in solvent, but the extraction efficiency would be reduced. Overall, the extraction
selectivity of aromatics of NMP was higher than that of furfural. Benzothiophenes with three or more rings were
mainly in heavy aromatics and middle aromatics fractions and benzothiophenes with single or two rings were in the
four fractions evenly after three-stage solvent extraction of furfural and NMP.
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