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Influence of Nano-Sized TiO, and CMC on Morphologies and
Properties of PVDF Ultrafiltration Membrane

Cao Jiang, Zhong Le, Zhan Hanhui
( Hunan University of Technology. Zhuzhou Hunan 412008, China )

Abstract: Poly(vinylidene fluoride)(PVDF)/nano-sized TiO,/carboxy-methylcellulose (CMC) organic-inorganic compos-
ite ultrafiltration membranes were prepared by phase-separating method. The influence of the additive amounts of nano-sized
TiO, and CMC on the properties of organic-inorganic composite membranes were investigated through the methods of SEM,
porosity analysis and ultrafiltration experiments. The results showed that the PVDF/TiO, /CMC composite membranes exhib-
ited differences in morphologies and properties due to nano-sized TiO, and CMC addition. At 2wt.% TiO, and 4wt.% CMC, the
composite membranes were of uniform microstructure and held excellent water permeability, while the addition of TiO, over 3 %
and CMC to 6 %, nanoparticles of the composite membranes appeared agglomeration, the porosity and ultrafiltration properties
would decline.

Keywords : Poly ( vinylidene fluoride ) (PVDF ) ; nano-sized Titanium Dioxide ( TiO, ) ; carboxy-methylcellulose
(CMC) ; blend; ultrafiltration
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SEM images of the surface of composite membranes
with different nano-TiO, and CMC contents
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Table.1 The effect of nano-TiO, and CMC addition of
parosity of MF composite membrans
Tio, B2 cMmc Pl %k E
1% 1% ofg @l Aolg
0 0 3.72 1.82 1.90 61.72
1 2 0.34 0.12 0.22  66.41
1 4 0.36 0.15 0.21 68.75
2 4 0.40 0.17 0.23  72.51
3 4 0.37 0.16 0.21 64.06
3 6 0.41 0.20 0.21 74.28
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Fig. 2 Influence of nano-sized TiO,and CMC contents on

pure water flux of composite UF membranes
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Fig. 3 Influence of nano-sized TiO, and CMC contents on

retention of composite UF membranes
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