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The objective of this thesis was to synthesize nafion/zeolite composite membrane for fuel cell by
adding zeolite into nafion 117 polymer solution in order to improve the performance at high temperature. Three
kinds of zeolites, ZSM-5, mordenite and sodalite octahydrate, were sclected. They were synthesized by a
hydrothermal process using china clay and rice husk ash as raw materials. The composite nafion/zeolite
membranes were fabricated by adding zeolite into nafion with the amount of 5, 10 and 15 % weight. However,
only for nafioVZSM-5 the amount up to 45 % weight was added. The obtained composite membranes were
evaluated the following properties: zeolite particle distribution, ion exchange capacity, water uptake, hydrogen
permeation, and proton conductivity. The results showed that zeolite particle was distributed uniformly when
was added with amount up to 10 %. Above 10 % it started to agglomerate. [ts ion exchange capacity was in the
range of 1.2-1.6 and it was not related directly to added zeolite type and amount. While its water uptake was
increased with increasing amount of zeolite added. Among the fabricated membranes, nafion/mordenite (15 %)
showed the highest water uptake at 86.66 %. For hydrogen permeation all composite membranes cxhibited
lower values than that of nafion membrane. At room temperature and 99.9 % relative humidity nafion/ZSM-5
(25 %) yielded the highest proton conductivity of 0.173 S/cm that was 1.8 times of that of nafion membrane. At
elevated temperature of 30-100 °C the proton conductivity of each membrane was increased and reached the
maximum value at 85-90 °C, then it dropped drastically especially nafion membrane (from 0.179 S/cm at 90°
C 10 0.056 S/cm at 100 °C). For nafion/ ZSM-5 and nafior/mordenite the conductivities were dropped from
0.243 S/cm and 0.185 Sicm at 90 °C 10 0.199 S/cm and 0.152 S/em at 100 °C, respectively. The
nafion/sodalite octahydrate revealed the lowest proton conductivity of 0.090 S/cm at 70 °C and 0.013 Sicm at
100 °C. Conclusively, the nafion membrane can be improved its properties especially proton conductivity by

adding selected zeolites.





