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A Generic Model for Prediction of Separation
Performance of Olefin/Paraffin Mixture by Glassy

Polymer Membranes

A.A. Ghoreyshi* and M. Esfahanian
University of Mazandaran, P.O. Box: 484, Babol, Iran

Abstract

The separation of olefin/paraffin mixtures is an important process in petrochemica industries, which is tradition-
aly performed by low temperature ditillation with a high-energy consumption, or complex extractive didtillation
and adsorption techniques. Membrane separation process is emerging as an dternative for traditiona separation
processes with respect to low energy and smple operation. Investigations made by various researchers on poly-
meric membranesit isfound that specia glassy polymersrender them as suitable materidsfor olefin/paraffin mix-
ture separetion. In this regard, having some knowledge on the possible transport mechanism of these processes
would play asgnificant rolein their design and applications. In this study, separation behavior of olefin/paraffin
mixtures through glassy polymers was modeled by three different gpproaches: the so-called dua transport model,
the basi ¢ adsorption-diffusion theory and the genera Maxwell-Stefan formulation. The systems chosen to validate
the devel oped transport models are separation of ethane-ethylene mixture by 6FDA-6FpDA polyimide membrane
and propane-propylene mixture by 6FDA-TrMPD polyimide membrane for which the individua sorption and
permestion dataare availablein theliterature. A critical examination of dual transport model showsthat this model
fails clearly to predict even the proper trend for selectivities. The adjustment of pemeshiilities by accounting for
the contribution of non-selective bulk flow in the transport model introduced no improvement in the predictabili-
ty of themodel. The modeling results based on the basi ¢ adsorption-diffusion theory reveded that in this approach
only using mixed permesbility data, an acceptable result is atainable which fades out the advantages of pre-
dictibility of multicomponent separaion performance from pure component data. Findly, the results obtained
from the model devel oped based on Maxwell-Stefan formulation approach show a close agreement between the
predicted values and experimenta datain terms of permesbilities and selectivities. The results dso indicate that
kinetic coupling plays no role in transport across the membrane for the systems under study and can be ignored
safely. However, the equilibrium coupling shown makes amgjor contribution to the transport via membrane and
should be considered in the trangport model using a proper equilibrium sorption isotherm.
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