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Accepted 30 April, 2019 lyzed by Fourier-transform infrared (FT-IR) spectroscopy and X-ray diffraction

(XRD) analysis, respectively. The thermal stability of the pristine X1Yg and compo-
site membranes were evaluated by thermogravimetric analyzer (TGA). On other side,
the physical and chemical properties of the pristine X;Y9 and composite mem-
branes were also determined by acid uptake and oxidative stability tests,
respectively. With the incorporation of 15 wt% SiO,, the composite membrane ex-
hibits the higher proton conductivity that may be applicable for non-humidified
high temperature fuel cell applications.
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Methanesulfonic acid (70%), S-aminoisophthalic acid
(95%), 3,3’-diaminobenzidine (99%), iron( 1) sulfate
heptahydrate (99+% crystalline)= Alfa Aesar, phos-
phoric acid (85%), hydrogen peroxide (35%)+= t4
31K, buffer solution (pH 4.00)2 AFA3FHF),
hydrochloric acid, cetyltrimethylammonium bromide
(CTAB)= tA3}HF), sodium hydroxide= Junsei
Chemical Co., Ltd, 12|17 tetraethyl orthosilicate (TEOS,
reagent grade, 98%)+= Sigma-Aldrich AJ2FE, &1L

32p S5 ARSI
2.2 Mesoporous Si0,2| &M

CTAB (1.0 g, 2.74 mmol)Z 240 mL9] 37} %7
Fof| o] golow A2ttt 2 M| AR ER
S b4 A2 CTABS} 37} 257571 £ goof 1.8
mLE 147}3} J% 255 80CE A%t &=
%, TEOS (5.0 mL, 22.50

ﬁ%ﬂk 2*171} o %W“ S 7% 2

al 32 Z%ﬁ& OﬂEJEi A3 3 0 BollA Az

HEYo|ES AAE] flsted,

4 wt%2] OﬂAP/Oﬂ S oo ZypHog u2A

e} 9hg- gole AejA] olfh&® AlA F, AxA]

A 24 SIS 4E51cH”. FT-IR (KBr, cm’):
3500-3050, 1640, 1100, 967, 798, 460.

<2 agollA ofu] gy W AFE Wayso] &
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Fig. 1. The chemical structure of X;Yq
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Fig. 2. FT-IR spectroscopy of mesoporous SiO,
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Fig. 3. XRD patterns of the X1Y9 and composite membranes
and mesoporous SiO,
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Fig. 4. TGA curves of the X1Yg and composite membranes
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Fig. 5. Acid uptake of the X1Ye and composite membranes
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