
Author’s Accepted Manuscript

OPTIMIZED DISTILLATION COUPLED WITH
STATE-OF-THE-ART MEMBRANES FOR
PROPYLENE PURIFICATION

Raúl Zarca, Alfredo Ortiz, Daniel Gorri, Lorenz T.
Biegler, Inmaculada Ortiz

PII: S0376-7388(18)30390-9
DOI: https://doi.org/10.1016/j.memsci.2018.04.016
Reference: MEMSCI16100

To appear in: Journal of Membrane Science

Received date: 8 February 2018
Revised date: 5 April 2018
Accepted date: 10 April 2018

Cite this article as: Raúl Zarca, Alfredo Ortiz, Daniel Gorri, Lorenz T. Biegler
and Inmaculada Ortiz, OPTIMIZED DISTILLATION COUPLED WITH
STATE-OF-THE-ART MEMBRANES FOR PROPYLENE PURIFICATION,
Journal of Membrane Science, https://doi.org/10.1016/j.memsci.2018.04.016

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/memsci

http://www.elsevier.com/locate/memsci
https://doi.org/10.1016/j.memsci.2018.04.016
https://doi.org/10.1016/j.memsci.2018.04.016


1 

 

OPTIMIZED DISTILLATION COUPLED WITH STATE-OF-THE-ART 

MEMBRANES FOR PROPYLENE PURIFICATION 

 

Raúl Zarca
1
, Alfredo Ortiz

1
, Daniel Gorri

1
, Lorenz T. Biegler

2
, Inmaculada Ortiz

1*
 

 

1
Department of Chemical and Biomolecular Engineering. University of Cantabria, Av. 

Los Castros 46, 39005 Santander, Spain 

2
Department of Chemical Engineering, Carnegie-Mellon University, 5000 Forbes 

Avenue, Pittsburgh, Pennsylvania 15213-3890, United States 

 

*
Corresponding author. ortizi@unican.es 

 

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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