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Abstract: Composite membranes based on sulfonated poly(aryl ether) sulfone (SPAES) with different sulfated zirconia
nanoparticles (s-ZrO,) ratio are synthesized and investigated for the improvement of the hydration and the proton con-
ductivity at high temperature and no humidification for fuel cell applications. X-ray diffraction technique is employed to
characterize the structure and the size of s-ZrO, nanoparticles. The sulfation effect of s-ZrO, nanoparticles is verified by
FT-IR analysis. The properties of the SPAES composite membranes with the various s-ZrO, ratio are evaluated by ion ex-
change capacity and water content. The proton conductivities of the composite membranes are estimated at room temper-
ature with full hydration and at the various high temperature without external humidification. The composite membrane
with 5 Wt% s-ZrO, shows the highest proton conductivity. The proton conductivities are 0.9292 S cm™ at room temper-
ature with full hydration and 0.0018 S cm™ at 120°C without external humidification, respectively.
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Fig. 1. Schematic representation of the preparation of
SPAES.
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Table. 1. Classification of the
Membranes in This Study
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Fig. 2. (a) XRD analysis of ZrO/s-ZrO,. (b) XRD analy-
sis of the prepared composite membranes.
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Fig. 3. TEM element analysis of the prepared composite
membranes.
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Fig. 4. FT-IR analysis of the prepared composite mem-
branes.
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