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Characterization of Polyacrylonitrile
Membranes Enhanced with nanoparticles
titanium dioxide and Fabricated by Non-
Solvent Induced Phase Inversion Method

“ Tamim Alia
TMorteza Sadegh
*Lina Alwary

SAballah Franji
ABSTRACT

PAN/PVP/H,O/TiO2(NPs) hybrid matrix membranes modified with
arginine were fabricated using the non- solvent induced phase inversion
(NIPs) method. The membrane performance was tailored by tuning the
morphology of the membranes through the addition of TiO2(NPs)(Arg) at
(0,0.1,0.3,0.5) % to the homopolymer blend. (SEM) morphological images
of the upper surface of the films were taken, and it was shown that the film
surfaces were dense and free of defects, in addition to containing traces of
random agglomerations of TiO2(NPs)(Arg) on the upper surface of the films
(M3, M2, M1) compared to the unimproved MO membrane. The
agglomerations increased with increasing the percentage of
TiO2(NPs)(Arg) added to the polymer mixture. X-ray diffraction
spectroscopy showed an increase in (Ti%) in the following order: (0, 0.35,
0.55, 0.64%) with the percentage of TiO2(NPs)(Arg) added to the polymeric
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mixture of the four manufactured membranes. This technology also showed
that the membranes contained different percentages of (O, N, C) in the

order: MO(2.61, 13.61, 83.78)% M1(2.59, 18, 78.97)% M2(3.49, 13.99,

81.97) % «M3(3.40, 19.01, 79.95)% . These elements are densely distributed

around microscopic pores, in addition to a random and low-density
distribution of titanium atoms belonging to the nanoparticles around and
inside the pores of the membranes (M3, M2). Scanning electron microscope
(SEM) cross-sectional images of the membranes showed that all the
manufactured membranes had an asymmetric structure consisting of three
layers (surface layer, subsurface layer, porous sublayer) The subsurface
layer for the membranes (M2, M1, MO0) was very thin, However, the
thickness of this layer was observed for the M3 membrane to which 0.5%
of TiO2(NPs)(Arg) was added. The images also showed that the membranes
(M3, M2), had a continuous and regular, finger-like cavernous structure,
unlike the membranes (M1, MO0), which had a structure with random cavities
with unclear walls.

Keywords: Non-solvent induced phase inversion method, polyacrylonitrile Membranes, titanium
dioxide nanoparticles, scanning electron microscopy, energy dispersive X-ray spectroscopy.
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