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Abstract

The growing production of polyolefins, mainly polyethylene and polypropylene,
currently demands increasing outputs of polymer-grade light olefins. The most
commonly adopted process for the separation of olefin/paraffin mixtures is performed
by energy intensive high pressure or cryogenic distillation, which is considered the most
expensive operation in the petrochemical industry. The use of membrane technology
offers a compact and modular solution for capital and energy savings, thanks to process
intensification. In this work, we move one step forward in the design of hybrid
propane/propylene separation systems, using computer aided modeling tools to identify
economically optimal combinations of distillation and state-of-the-art membranes. A
model is proposed to optimize a hybrid configuration, whereby the membrane performs
the bulk separation and the distillation column is intended for the final product
polishing, accounting for membrane investment cost and process operating expenses.

The decision variables are the membrane area and the column reflux ratio, and the
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