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Structure and properties of proton exchange membrane for fuel cells
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Abstract ; Bisphenol A type polysulfone ( PSF) is selected as the precursor, main chain type cation exchange
membrane materials MPS-SA and side chain type cation exchange membrane materials SPS-SA are prepared via post
sulfonation method by using chlorosulfonic acid and trisodium 8-hydroxy-1, 3, 6-pyrene trisulfonate as small molecule
reagents , respectively. Chemical structures of MPS-SA and SPS-SA are confirmed by Fourier transform infrared
spectroscopy ( FT-IR ). The corresponding sulfonated polysulfone cation exchange membranes are prepared. The
performances of MPS-SA and SPS-SA cation exchange membranes are compared.lt is shown that both MPS-SA and SPS-
SA cation exchange membranes exhibit excellent water absorption, dimensional stability and proton conductivity. Under
the same ion exchange capacity (IEC) ,MPS-SA cation exchange membrane shows better water absorption performance
because it has more hydrophilic water points than SPS-SA.On the contrary, SPS-SA cation exchange membrane has
stronger activity in its sulfonic acid groups at the end of side chain due to its longer flexible side chain, therefore, it shows
better dimensional stability, proton conductivity and methanol resistance performance. The swelling ratios of SPS-SA-2
cation exchange membrane at 25°C and 85°C are only 24.4% and 40.2%, respectively. Accordingly, the proton

conductivity of SPS-SA-2 cation exchange membrane reaches 0.089 S+cm™ and 0. 139 S-cm™ | respectively while the
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methanol permeability of SPS-SA-2 cation exchange membrane at room temperature is only 7. 21X107 ¢m®+s™".
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