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Photocatalytic Property of TiO, Thin Films by Particulate and
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Nafion/Mordenite Hybrid Membranes for High Temperature Fuel Cell Applications
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The typical membranes for Polymer Electrolyte Membrane Fuel Cells(tPEMFCs) are Dupont NafionTM
or other perfluorinated sulfonic acid polymers (¢ g Flemion from Asahi glass) These membranes have a
hydrophobic region, which 1s the continuous phase with inclusions of hydrophilic sulfonic acid groups The
continuous hydrophobic phase 1s essential for the structural integrity of the membrane Water 1s essential
for proton conductivity because 1t promotes dissociation of the proton from the sulfonic acid and provides
highly mobile hydrated protons However, use of these membranes at elevated temperatures leads to
evaporation of water from the membrane, and a loss of membrane 1onic conductivity Low membrane
hydration leads to large Ohmic losses which lowers operating voltage, power, and effictency at a given
current Accordingly, 1t 1s necessary that the water content 1n the membrane should be controlled for the
good output performance

The aim of this work 1s to prepare the composite membrane incorporated with a hygroscopic matenal,
such as mordenite (Hgog3Nag g37(A10;)(S810;)s5), for high temperature operation and to determine the
optimum condition for its fabrication For this purpose, the optimum condition for fabrication of a
composite membrane for high temperature operation was analyzed using TG/DSC Also, SEM/EDS
measurements were performed m order to mvestigate the composite membrane thickness and the chemucal
distribution 1n the membrane Above 100°C operating temperature, the performance characteristics of the
single cell were compared to the commercial polymer electrolyte membrane for PEMFC
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