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Abstract : Sulfonated Polysulfone (SPSF) cation-exchange membranes were synthesized by introducing various ratio
of chlorosulfuric acid (CSA) onto the main chain of polysulfone (PSF). Properties such as ion exchange capacity,
water content, fixed ion concentration, and partition coefficient were measured, respectively. Through the analysis
of DSC and TGA, it has been shown that glass transition temperature increased and weight loss decreased as sulfuric
acid group concentration increased. Structure of membrane measured by AFM and SEM was seen to be asymmetric.
Apparent diffusion coefficient of sodium ions through SPSF membrane by AC impedance was increased as sulfuric
acid group concentration increased.
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Fig. 1. Sulfonation of PSF with TMCA and CSA.
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Fig. 2. Schematic diagram of experimental apparatus. 1. Potentio-
stat/Galvanostat, 2. Lock-in amplifier, 3. Rotating disk electrode, 4.
Circulation water bath, 5. Reference electrode (SCE), 6. Working
electrode, 7. Counter electrode and 8. Computer.
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Table 1. Physicochemical properties of sulfonated polysulfone mem-
brane

Ag p (20°C) C, w Ay (A/W)
(meq./g mem*) (g/cm3) (mol/dm®) (g H,O/g mem*) (meq./g H,0)
0.614 1.3680 0.840 10.65 6.30
0.661 1.3730 0.907 11.54 6.26
0.721 1.3825 0.997 12.00 6.58
0.932 1.4050 1.310 15.30 6.69
0.937 14114 1.508 16.90 6.87
1.081 1.4185 1.534 17.60 6.70

mem* : dry membrane
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Fig. 3. Water content vs. ion exchange capacity.
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Fig. 4. The effect of level of sulfonation on relative peak intensities
in FT-IR spectra. (a) PSF, (b) SPSF 0.840 mol dm>, (c) SPSF 1.310
mol dm~ and (d) SPSF 1.534 mol dm™,
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Fig. 5. DSC thermodiagrams of PSF and SPSF. (a) PSF, (b) SPSF
0.840 mol dm“3, (c) SPSF 1.310 mol dm™ and (d) SPSF 1.534 mol
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Fig. 6. TGA curves of SPSF membrane. (a) PSF, (b) SPSF 0.840 mol
dm3, (c) SPSF 1.310 mol dm 2 and (d) SPSF 1.534 mol dm™.
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Fig. 7. AFM images of SPSF membranes. (a) surface of contacting
electrolyte and (b) surface of contacting Pt electrode.
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