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ABSTRACT

Polyethylene glycol/polyvinylidene fluoride (PEG/PVDF) composite membranes were pre-
pared using different water–organic solvent mixtures and the composite membranes
obtained were characterized by Fourier transform infrared spectroscopy (FTIR-ATR), scan-
ning electron microscopy, wide-angle X-ray diffraction (WAXD), and X photoelectron spec-
troscopy (XPS). Pervaporation (PV) experiments were conducted to characterize the sulfur
removal properties of the PEG/PVDF composite membranes using a feed mixture of heptane
and ethyl thioether with a sulfur concentration of 300 ng/lL over the temperature range of
65–80˚C. All membranes investigated in this work showed proper PV performance and the
E-PEG exhibited the highest PV flux and the highest sulfur enrichment factor of 5.17 at 65˚C.
The correlation of membrane crystallinity and surface oxygen content with PV performance
was established. A decrease in membrane crystallinity or an increase in surface oxygen con-
tent greatly improved the membrane desulfurization property which was due to a decrease
in mass transport resistance and an increase in sorption at membrane surface respectively.
Finally, suggestions on the establishment of mass transfer model in PV process were made
based on the results of the WAXD, FTIR-ATR, XPS studies and PV experiments.
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1. Introduction

Gasoline has been the most important energy sup-
plier in the past five decades. However, contaminants
released in the consumption of gasoline make up the
biggest part of air pollution. For example, the burning
of sulfur impurities directly contributes to the emis-
sion of SOx. Nowadays, pollution caused by gasoline
combustion has aroused worldwide environmental
concerns. With the increasing requirement for cleaner

air, governments all around the world are working
together to make stringent clean air regulation, espe-
cially the sulfur content limitation in the gasoline
products [1,2]. A number of sulfur removal tech-
niques, such as hydro-treating [3], adsorption [4], and
extraction [5], are proposed. However, none of them
has proved to be of industrial perfection. Thus, there
is an urgent need to explore a more efficient method
for gasoline desulfurization. Pervaporation (PV) is a
promising candidate in this direction. In the PV
process, the feed mixture is circulated at the upside of
the membrane and the preferentially permeated*Corresponding author.
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