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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 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 liquid uptake. 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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Fig. 1. Scanning electron micrograph of PVYDF/SPEEK/TiO; composite membrane. (3) 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).

HA) g2 vz gte] s vepdo (b)~(d)e SPEEKS
ool wjElsled TiO, o) G50, 100 12.5%)S Hxr Z71 A
7 Feje) gojtt, FwAo g (d) 12.5%2 TiO, TFE 71
tro] BHE A3

olZe] ojulAE AHoZ HA HH TIO,2 ko] Z71
o me} uho] ol zhzke]l HHo| TiO, particle?] sizedl T}
& Aozt Ql7le XY TiO,7F $2AH 0= R Eo] o Yol
ExEe @ £ gt ol %7t 7t 52 TiO, ¢ A%l
Z7tete] ure] 715 Be d3s vAA He RS U H
2EZ Yol

3.2. SPEEK S| T=E4

PEEKo|A] SPEEKZ¢] %3 W3lE Yolrr] 93] FT-IR
< =339t Fig. 2004 Eenpsh kol 3500~3000(cm™) ¥
ArtolollA] acidic groups AT = AJAF, 1500~1000(cm™)
= Apelof e dESES & F AT

olefe] %= PEEKOIA SPEEKZ e PZHIE TR0
2 TS Aol wlAy] Detol] acidic groupe] AL 3
PEEK®] TR0l AxAL nAgsiet AE3de] lez &

% Slok

SPEEK ¢

33. & #¥ Hln
&4 93} Nafion® 1158 2ol Fig. 301 JeERHRITH
liquid uptake®] Z3hz ofefe] 4g o83 7t

Liqud uptake = (Lyet - Lary)/Lary X 100 )
Lua® Loy =e} 247 x5 FAo|th

Nafion®9] liquid uptake® 10~30 wt.%=E ThdsiAl Jebg
24 7o Edq sl Tio, 7 0.0%d W 33.14%°]

4000%

- e - Watey
3500% —e— Methanl 0.5M
A — ~= ~Methanol IM
30.00% RS — <o~ Mothanol 1.5M
o e
\\ i -
g B fmem e A e — Nefion 115
K] K R
£
s 200% -
= N
k=
3 150w | .
iy
1000 | s
e
N
500% | "
000% . - . .
0.0% 2% so% 75% 100% 12.5%
TiOz2 (%)

Fig. 3. Liquid uptake of SPEEK/PVDF composite membranes as a
function of the TiO, weight percentage: Nafion-115 membrane (25
*5)
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Table 1. Liquid uptake of SPEEK/PVDF composite membranes as a
function of the TiO, weight percentage

o waer  VOSESE MU e
0.0 33.1 355 299 34.0
2.5 30.6 34.3 29.1 29.8
5.0 25.8 29.7 27.6 222
75 18.0 17.3 20.0 15.00
10.0 9.1 13.4 16.9 4.5

Nafionl15 18.5 18.7 20.1 222
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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 PYDF/SPEEK composite membranes
as a function of the TiO, weight percentage.
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