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ABSTRACT

Flat mixed matrix membranes (MMMs) were fabricated. Polyimides of Matrimid 5218 and
P84 s backbone and different fillers including silica aerosil 200, zeolite 4A, and carbon molec-
ular sieves were used. Effects of different polymer types and concentrations, and different fil-
ler types and contents up to 15wt.% were studied. Scanning electron microscopy analysis
showed acceptable connections between the two phases in addition to a confirmation may be
concluded by higher MMMs pervaporation (PV) performances compared to those of neat
polymeric membranes. Effective thermal treatment method was used to remove probable
MMMs defects. Performed PV experiments showed better separation performances of
MMMs with respect to those of neat polymeric membranes. The best results were obtained
for hydrophile zeolite 4A filler where its incorporation improved both the filled matrices sep-
aration performance especially for Matrimid 5218 (10-wt.%)-zeolite 4A (10wt.%) up to eight
times while its permeation rate nearly increased by �35%.
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1. Introduction

Membrane separation technology, as a green tech-
nology, is a fast-growing branch of science and engi-
neering. Many research activities are being carried out
worldwide to improve current membrane processes
and materials and/or to introduce new membrane
processes and materials.

In pervaporation (PV) processes, the evaporated
penetrate(s) is absorbed and solved in the membrane
and diffuses through the membrane based on its
vapor pressure difference across the membrane. This

vapor pressure difference can be maintained in sev-
eral ways, e.g. using a vacuum pump to evacuate per-
meate side in laboratory scale or economically
employing a sweeping gas or coolant to carry away
the condensed permeated vapor and maintain the
vapor pressure difference in industrial scale [1,2].

Pervaporative separation is widely used for a vari-
ety of azeotropic (like dehydration of different alco-
hols such as 12.6wt.% isopropanol (IPA) aqueous
solution [3,4]), close-boiling points, volatile removal
from fermentation broth, and/or heat-sensitive mix-
tures [5–7]. IPA dehydration by the PV technique has
been widely studied using different membranes of
neat synthetic polymers, blends of polymers, natural*Corresponding author.

Desalination and Water Treatment
www.deswater.com

1944-3994/1944-3986 � 2012 Desalination Publications. All rights reserved
doi: 10.1080/19443994.2012.664677

41 (2012) 45–52

March




