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Abstract :

A series of inorganic-organic hybrid membranes were prepared with a systematic variation of titanium

dioxidenanoparticles content. Their water uptake, methanol permeability 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 water swelling. It is also found that increase in inorganic oxide content leads to decrease of methanol

permeability. In terms of the morphology, membranes are homogeneous and exhibit a good adhesion between inorganic

domains and the polymer matrix. The properties of the composite membranes are compared with the standard nafion

membrane.
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Poly(ether ether ketone)}(PEEK 450 PF)& Victrex®.
Ti(OiPr),2 AIEGIJIL SESHS [E (=48

95~98%)2 o0 AMEStL, PVAFH & 2|Poly(vinylidene
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3.1 Membrane morphology

2 AU 20E membranel SH= LAIHOE
SmBTE LIEHHACH Fig. 1.0IA BeE @2 20l (@)=
SPEEK 2t PVAFSH HItE =, DMASIE0 Tio I #ItH
A %2 membraned EEHO|Z (b)~(e)= TIiO,S EHE H
I B AlZ! EEHS membraneO|ICt. EDXo=z (Ho
12.5%2 TiO, B E Jt¥ membranel HEHT & FIACEH
oteiel AIXIE BHRQZ BN ¢ Tio,2 &0l &t
0l M2t membrane SO TiOJl SEXHS=2 UG

OO wes BEESE ¢ 5+ UCH

Fig. 1. Scanning electron micrigraph of

PVAF/SPEEK/TiO.composite membrane.
(a)0.0% TiO,, (b)2.5%,(c)5.0%, (d)7.5%, (e)10.0%,
(H12.5%

3.2. FT-IR
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Fig. 2. FT-IR of PEEK & SPEEK
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3.3. Water swelling &3
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Fig. 3. Water swelling of PVAF/SPEEK
membranes as a function of the TiO, weight percentage:
(@) Nafion membrane (21.6%)
(Q) SPEEK/PVJF-TiO, composites
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Fig. 4. Methanol permeability of PVAF/SPEEK composite
membranes as a function of the TiO; weight percentage

Table 1. PVAF/SPEEK/TiO; d10122lE membrane2 Water

swellinglt HIEt2 ST
TiO,content Water swelling HES SHE
(wt.%) (%) - Fig3. | (E6cn/s) - Fig4.
0.0 2947 3.00
25 28.21 1.20
5.0 22.27 052
75 17.77 0.19
10.0 14.58 0.10
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Fig. 5. Proton conductivity of PVAJF/SPEEK
membranes as a function of the TiO; weight percentage
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