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2.1

3 8~10
Si0, SPES/Si0,
Al 1
5% 15% 25% Si0,

Fig. 1 SEM images of SPES/SiO, nanofibers and the corresponding diameter distribution maps: (a) 5% SiO, (b)15% SiO,

and ( ¢) Si0,; SEM images of the cross-section of composite membrane ( d) and the surface of composite membrane ( e)
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Fig. 3 TGA of Nafion and composite membranes

2.3 SPES/SiO,/Nafion

4 Nafion
13
Si0,
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5 Nafion
Fig. 2 2D(a) and 3D(b) AFM images of SPES/
Si0, /Nafiond5 . SPES/Si0,
Nafion
2.2 SPES/SiO, /Nafion Si0,
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’ 0.154 S/cm
Si0, Si0,
IS5 . SPES/SiO,
Nafion

SPES/Si0, /
Nafion

Fig. 6  Proton conductivity-temperature relationship of

Nafion and composite membranes

Fig. 4 Water uptake of Nafion and composite membranes

2.5 SPES/SiO, /Nafion

1
Nafion
SPES/
S0, S0,
Si0,
Fig. 5 Swelling ratio of Nafion and composite membranes
2.4 SPES /Sloz /Nafion Table 1 Methanol permeability and selectivity of Nafion and
composite membranes
Methanol permeability Selectivity
Sample
x 1077 (em?/s) x10~#(S*s*cm~?)
6 Nafion 14.1 5.3
SPES/Si0, /Nafion-5 8.6 9.6
SPES/Si0, /Nafion45 7.4 12.4
SPES/810, /Nafion25 6.3 13. 65

SPES/Si0,
Nafion
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1
Nafion . SPES/ Sio,
Si0, /Nafion-5 SPES/Si0, /Nafion25 Si0, 15%
1.24 x10° S*seem ™ 1.365 x 10° 43.43 MPa.
Sesecm ™’ Nafion 2 Si0,
2.6 5. S0,
SPES/Si0,
Nafion
17 3
Nafion
7 Nafionl17 SPES/Si0,
25.6 MPa SPES/Si0, SPES/Si0,
. SPES/Si0, /Nafion
Si0,
Nafion Si0,
15%
0. 154 S/cm.
Nafion Sio,
Si0,
Si0,
SPES/Si0,
Nafion
Fig. 7 Tensile strength of Nafion and composite : SPES/SIOZ /Nafion
membranes PEM
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Preparation and Properties of Composite Proton Exchange
Membranes Based on SPES/SiO, Hybrid Nanofiber

Hang Wang' > Xu-pin Zhuang' > Fa-wen Nie' Liang-an Wang' Guo-qing Zhou'
(" Department of Nonwoven materials and Engineering College of Textile Tianjin Polytechnic University

*State Key Laboratory of Separation Membranes and Membrane Processes Tianjin Polytechnic University Tianjin 300387)

Abstract  Sulfonated poly ( ether sulfone) ( SPES) /Silica ( SiO,) nanofibers were prepared by solution
blowing process and impregnated to Nafion matrix to prepare SPES/SiO,/Nafion composite proton exchange
membranes ( PEMs) . The characteristics of the composite membrane such as morphology thermal stability

proton conductivity and performance of membrane as PEMs were investigated. The results showed that the
introduction of solution-blown nanofibers to composite membranes significantly improved properties of Nafion.
The TG results showed all the composite membranes had better thermal stability than pure Nafion. Swelling
ratios of all the composite membranes were lower than that of pure Nafion and those of SPES/SiO, /Nafion-5

SPES/Si0, /Nafion45 and SPES/SiO, /Nafion25 were 14.9% 15.84% and 17.2% at 80 °C respectively.
However the swelling ratios of composite membranes increased with the increase of SiO, content in nanofiber.
Proton conductivity of the composite membranes increased first and then decreased with the increase of SiO,
content and the membrane containing 15% SiO,could get 0. 154 S/cm at 80 °C and 100% humidity. Besides

the methanol resistance was also greatly improved methanol permeability of the composite membrane
containing 25% Si0, decreased by 55.3% compared to that of Nafion. Therefore the composite membrane
containing hybrid SPES/SiO, nanofibers can be considered as a promising PEM for fuel cell applications.

Keywords Proton exchange membrane Fuel cell Nanofiber Hybrid
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