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A B S T R AC T

Industrial olefi n/paraffi n separations heavily rely upon energy intensive distillation-based 
technologies, which represent a class of the most important and also the most costly processes 
in the chemical industry. The method of olefi n/paraffi n separations certainly holds an enor-
mous potential for capital and energy cost savings if a more effi cient technique is developed. 
A module containing a microporous hydrophobic membrane has been assessed for their capa-
bility in the selective removal of propylene from a gas mixture with propane. A study of mass 
transfer in the membrane module indicates that the overall mass transfer coeffi cients, Koverall, are 
dominated by the individual coeffi cients in the liquid fi lm, kL. A model based on the resistance-
in-series model and Sherwood correlations could describe this phenomenon.
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1. Introduction

Light olefi ns such as ethylene and propylene are 
important chemical precursors that play an essen-
tial role in many chemical syntheses and industrial 
processes. Common low-temperature distillation tech-
nology for separation of olefi ns from paraffi n streams 
represents one of the most important, but also the 
most costly, processes in the petrochemical industry. 
 Development of economically viable propylene/propane 
separation processes is becoming increasingly impor-
tant, but it is extremely challenging due to the physico-
chemical similarities between those two molecules [1,2]. 
Among a number of alternatives separation processes, 
reactive absorption of olefi ns from olefi n/paraffi n mix-
tures using a silver salt solution as absorption liquid in 

a gas/liquid membrane contactor may be attractive in 
this respect [3,4].

Olefi ns can form reversible complexes with 
transition-metal cations (Ag+) via π-bound complex 
formation mechanism which can easily be reversed by 
pressure and temperature swings [5,6]. Room  temperature 
ionic liquids (RTIL) are proposed as potential substitutes for 
conventional solvents as reaction media because in addi-
tion to their renowned and remarkable properties [7–9], 
such as a negligible volatility, which enables a relatively 
easy recovery, a wide range of polarities, non-fl ammable 
compounds, and high chemical and thermal stability, 
they present a strong affi nity for the olefi nic compound 
compared to saturated hydrocarbons and provide sta-
bility to the metal cation dissolved or suspended in the 
solvent. Besides, their lack of volatility gives ionic liquids 
the feature that they can perform gas separations without 
solvent losses or gas stream pollution.
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