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Abstract : Asymmetric membranes for pervaporation were prepared with polysulfone and sulfonated
polysulfone in order to separate water from 90% by weight butanol solution. Chlorosulfonic acid was
reacted with trimethylchlorosilane for using as a sulfonating agent. The prepared polymers were char-
acterized with FT-IR and 'H-NMR. The thermal properties of the polymers were examined with DSC
and TGA. Back titration method was used for the evaluation of the degree of sulfonation or the ion ex-
change capacity. N-methyl-2-pyrrolidone (NMP) and diethyleneglycol dimethyl ether (DGDE) cosolvent
were used for the preparation of asymmetric membranes. The cross section and skin layer of the mem-
branes were examined with scanning electron michroscopy to investigate membrane structure formed with
cosolvent composition in the casting solution. In this article, the selectivity of the dense films were not
different from each other so much. However, the permeation rates were significantly increased as much
as 80 times compared to that of dense film.
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Fig. 1. The FT-IR spectra of (a) PSf and (b)
SPSf-2.
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Table 1. The properties of polymers
Code 7 inh IEC DS Ty
(dL/g’ (mea/g) (mole%) (T)°
PSf 0.42 0 0 182
SPSf-1 0.39 0.84 0.37 220
SPSf-2 0.37 1.21 0.55 243

*measured in NMP at a concentration of 0.5 g/dL at
30+0.17C.

®data obtained at a heating rate of 20C/min in ni-
trogen.
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Fig. 2. The 'H-NMR spectra of (a) PSf and (b) SPSf-2.
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Fig. 3. The DSC traces of (a) PSf, (b) SPSf-1
and (c) SPSf-2.
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Fig. 4. The TGA curves of (a) PSf, (b) SPSf-1
and (c) SPSf-2.
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Fig. 5. SEM photographs of the cross-sectional membranes prepared at different cosolvent compositions and
23 wi% of polymer content in casting solution (a) cross section (NMP), (b) top layer (NMP), (c)
cross section (NMP/DGDE=8/2), (d) top layer (NMP/DGDE=8/2), (e) cross section (NMP/DGDE=4/6),
(f) top layer (NMP/DGDE=4/6), (g) cross section (NMP/DGDE =2/8), (h) top layer (NMP/DGDE=2/8).
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Fig. 6. SEM photographs of the cross-sectional membranes prepared at 23 wt% of polymer content and
a cosolvent ratioNMP/ DGDE=4/6) in casting solutions {a) cross section of PSf membrane, (b)
top layer of PSf membrane, (c) cross section of SPSf-1 membrane, (d) top layer of SPSf-1
membrane, (e) cross section of SPSf-2 membrane, (f) top layer of SPSf-2 membrane.

Table 2. Selectivity and permeation rate of water/butanol® through films and asymmetric membranes

Separation factor (a) Flux (kg/m’hrx 100)
Code . NMP/DGDE ratio NMP/DGDE ratio
Film Film
8/2 6/4 4/6 2/8 8/2 6/4 4/6 2/8
PSt 37 18 23 32 36 0.054 2.95 2.72 2.69 2.65
SPSf-1 52 28 39 a1 46 0.071 3.50 3.25 3.10 3.05
SPSE-2 82 55 61 74 79 0.078 379 364 3.33 3.28

* feed : 90% by weight butanol, feed temperature : 50T
® film thickness : 50 um
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