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Abstract:
Due to the similarity in their chemical structure, the separation of aromatic hydrocarbons, such as
ethylbenzene, and the three isomeric xylenes (para, meta and ortho) was difficult to perform by
conventional means. The development of a new technique to effect the separation of these types of
compounds was desirable.

Previous research indicated the use of extractive crystallization with thiourea as a possible means of
aromatic hydrocarbon separation. This investigation explored this process in further detail, optimizing
some of the variables involved.

The extractive crystallization procedure involved contacting a solution of methanol and thiourea with
the hydrocarbon feed mixture and with an inductor. The inductor was necessary for the formation of
adducts with thiourea and the aromatic system. The resulting mixture was cooled whereupon adducted
thiourea crystals were formed. Removal of the crystals by filtration and decomposition by steam
stripping yielded an enriched product that was higher in concentration than the feed mixture.

It was determined that methanol was the optimal solvent in terms of separation ability with the
aromatic systems. The optimal ratio of solvent to thiourea was found to lie between 2.5 and 5.5 ml/g.
Two inductors were studied in depth(1,2,4-trichlorobenzene and 1,1,2-trichlorotrifluoroethane).
Equilibrium data was compiled using all possible aromatic combinations with the two inductors. It was
shown that the extractive crystallization process compared well against distillation techniques and, in
some cases, it far exceeded the ability of conventional distillation. Analyses of the effect of
hydrocarbon feed and inductor amounts on separation were also performed.

In summary, it was determined that the process of extractive crystallization in conjunction with the
separation of aromatic hydrocarbons was indeed feasible and in some cases, it was much desired over
distillation techniques. 
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