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Abstract : A series of inorganic-organic hybrid membranes were prepared with a systematic variation of titanium
dioxide nano particles content. Their liquid uptake, methanol permesbility and proton conductivity as a function of
inoranic oxide content were investigated. The results obtained show that the inorganic oxide network decreases the
proton conductivity and liquid uptake. It is dso found that increase in inorganic oxide content leads to decrease of
methanol permesbility. In terms of the morphology, membranes are homogeneous and exhibit a good adhesion
between inorganic domains and the polymer matrix. The properties of the composte membranes are compared with

the standard nafion membrane.
Keywords: SPEEK, TiO,, Liquid uptake, Methanol permesbility.
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Fig. 1. Scanning electron micrograph of PVDF/SPEEK/TiO, composite membrane. (a) 0.0% TiO,, (b) 5.0%, (c) 10.0%, (d) 12.5%
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Fig. 2. FT-IR of PEEK (line) & SPEEK (dotline).
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Fig. 3. Liquid uptake of SPEEK/PVDF composite membranes as a
function of the TiO, weight percentage: Nafion-115 membrane (25
t5)
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Table 1. Liquid uptake of SPEEK/PVDF composite membranes as a
function of the TiO, weight percentage

0.0 33.1 355 29.9 34.0
25 30.6 34.3 29.1 29.8
5.0 25.8 29.7 27.6 22.2
7.5 18.0 173 20.0 15.00
10.0 9.1 134 16.9 45
Nafion115 185 18.7 20.1 22.2
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Fig. 4. Methanol permeability of PVDF/SPEEK composite
membranes as a function of the TiO, weight percentage.
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Fig. 5. Proton conductivity of PVDF/SPEEK composite membranes
asa function of the TiO, weight percentage.
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