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Abstract:
The separation of para and meta xylene was investigated by pervaporation in the presence of CBr
across a polypropylene membrane. Data was collected for experimental runs varying percent p-xylene
at 10%, 30%, 50%, 70%, and 90% in the para and meta xylene mixture, for temperatures of -20°C,
5°C, 22°C, 50°C, and 60°C, with zero, 10, and 24 mole % CBr4 added to the xylene mixture.
Evaluation of the data determined if the degree of separation was affected by any of the variables. The
results were compared using a calculated separation factor which is somewhat similar to the relative
volatility in distillation. Since p-xylene is the more volatile of the two isomers, and the membrane used
is selective for p-xylene, it was chosen as the basis when calculating the separation factor.

When CBr4 was added to a mixture of para and meta xylene, a solid complex was formed between the
CBr and the p-xylene under certain conditions. An association between the CBr4 and p-xylene was
present in the liquid phase under certain conditions. The complex or association formation was
dependent on the concentration of p-xylene in the xylene mixture, the amount of CBr4 added, and the
temperature. Both the solid complex and the association tied up the p-xylene in the feed and reduced
the amount of p-xylene available to permeate through the membrane. The amount of m-xylene which
was available to permeate through the membrane was unchanged. Therefore, more m-xylene permeated
through the membrane than p-xylene and so the m-xylene was concentrated in the product. The result
was an increased separability of the pervaporation process for m-xylene.

The greatest separation occurred at -20°C with 90% p-xylene in the para and meta xylene mixture, and
24 mole % CBr4 added to the xylene mixture. These conditions yielded a separation factor for p-xylene
of 0.05. The inverse of the p-xylene separation factor is the separation factor for m-xylene, so under
these conditions, the resulting m-xylene separation factor was 20.

In general, the separation of para and meta xylene by pervaporation can be significantly enhanced when
24 mole % CBr4 was added to the feed side of the membrane with high p-xylene content in the feed at
temperatures between 5°C and -20°C. 
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