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Abstract: In this study, polysulfone which has excellent mechanical and thermal stability with low cost was used for
preparing a non-conducting polymer matrix as a reinforced composite membrane for fuel cell application. The membranes
were prepared by phase separation method. Polymer concentration and retention time were controlled to investigate the ef-
fects on the membrane morphology. The resaltant membranes showed all sponge-like structure independent of polymer
concentration. The mechanical and thermal stability were improved with increasing polymer concentration in contrast to the
membrane porosity. As a result, the membranes prepared with the retention time for 2 mins using 20 wt% of polymer sol-
ution was suitable for a fuel cell compositite membrane providing optimum properties such as approximately 80% of high
porosity, 1.3 MPa of tensile strength, and less than 1% of thermal shrinkage both machine and transverse direction.
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Fig. 1. Cross-sectional SEM image of the reinforced com-
posite membrane (a) porous PTFE | membrane (Gore- tex®)
(b) Nafion® impregnated Gore-tex [22]
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Fig. 3. SEM photographs of the porous PSf (15 wt%) membrane with different retention time; (a) top side (30 sec), (b)
cross section (30 sec), (c) top side (2 min), (d) cross section (2 min), (¢) top side (4 min), (f) cross section (4 min).

Fig. 4. SEM photographs of the porous PSf (15 wt%) membrane with different retention time; (a) top side (30 sec), (b)
cross section (30 sec), (c) top side (2 min), (d) cross section (2 min), (¢) top side (4 min), (f) cross section (4 min).

Fig. 5. SEM photographs of the porous PSf (15 wt%) membrane with different retention time; (a) top side (30 sec), (b)
cross section (30 sec), (¢) top side (2 min), (d) cross section (2 min), (e) top side (4 min), (f) cross section (4 min).
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