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ABSTRACT

In this work, the separation of two types of mixtures, ethanol–water mixture and fermented
sweet sorghum, was investigated using cellulose acetate supported polyvinyl alcohol com-
posite membranes. The pervaporation (PV) performances of the two mixtures under different
operating parameters (ethanol concentrations, operating times and temperatures) were stud-
ied. PV performances using sweet sorghum fermentation broth, under all operating parame-
ters, were significantly lower compared to separating ethanol from binary mixtures.
Preliminary economic analysis shows that cost of producing 1 l of ethanol from the broth is
about 0.9 $/l which is about 1.1 times higher than from the pure binary system.
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1. Introduction

Sweet sorghum, as a biomass source to produce
bioethanol, is gaining increasing interest because it
can be cultivated in almost all temperate and tropical
climate areas and is the only crop providing grain
and stem that can be used as substrates for the pro-
duction of sugar, alcohol, syrup, fodder, fuel, bedding,
roofing, fencing and paper [1]. The conversion of
sweet sorghum to bioethanol through fermentation is
a common practice in which the recovery and purifi-
cation of ethanol from fermentation broth generally

involves distillation which is energy intensive and
complex. It has been estimated to consume more than
half of the total energy in the production of alcohol by
fermentation [2].

For bioethanol processes to be competitive with
fossil energy resources, production costs must be
reduced. As a low-energy consumption, moderate
cost, compact, unlimited by relative volatility of the
components and modular design process, pervapora-
tion (PV) has attracted intensive attentions and has
been used as an alternative technique for in situ etha-
nol recovery from fermentation [2–5]. PV is a mem-
brane separation process based on the difference in
solubility and diffusivity of the components to be sep-
arated through a dense membrane [6,7].*Corresponding author.
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