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2 <k gF4 HIEH g polyvinylidene fluoride (PVdF) 71d9Ss Adgnos A At Styrene divinyl-
benzene (DVBH vl &S 28ty 7taAgl §F 84 £ ks *}%8}&1 SO5 718 =YAA él%’ﬂ&i PVdF o]
AT BgS ﬂlz}fﬂ Z FTIR, SEM, EDSZ24 S05 7|8 RIstAtt 7taxrt 7185 o] S 1as)
o, oleuwdgBe 7HAreArk w3 AVAEE ¢ uﬂ%—%%JrEE 7tas el Z7td whe} 7289 o1} Nafion 117
B}l $58 z2+e Jelgch DVB §ako] 8% ) 5.58x10° S/eme} AV|AT T2 Nafion 1173} §A13 A7) Aew
(6.03x10° S/em)E ER] SO Nafion 11750 22 WeheE 3 E(1.0x10° cm’/sec)S B Fth.

Abstract: Porous asymmetric membranes based on PVdF as a nascent membrane were prepared by using a phase
inversion method. PVdF ion conductive composite membranes were finally made by introducing SO; from sulfuric acid
after cross-linked PS with various DVB contents in the pores of PVdF. Final PVAF composite membranes were
characterized by FTIR, SEM, EDS to verify SO;. It was revealed that the solvent contents and ion exchange capacity
(IEC) decreased with increase of the degree of cross-linking. As the degree of crosslink increases both the electric
conductivity and methanol permeability decreased, which was showing the better values than Nafion 117. When DVB
content was 8%, its electric conductivity (5.58x10” S/cm) was similar to Nafion 117 (6.03x10° S/cm). But the lower
methanol permeability (1.0x10° cm®/sec) than that of Nafion 117 was obtained.
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Table 1. The Physical Properties of Nascent Membranes

Nascent membrane Pore diameter [um] Thickness [um]
Asymmetric PVdF 0.2 90~120

Table 2. Styrene/DVB Ratio of Monomer Solution for
Polymerization

Monomer ratio [wt%]

Styrene 90 92 94 96
Divinyl benzene 10 8 6 4
AIBN 1 wt% of total monomer weight
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Fig. 1. Reaction scheme for PS-DVB cross-linking.
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Fig. 2. Experimental setup for methanol crossover.
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Fig. 3. SEM micrographs of the top and cross-section of
PVdF and SPS/PVdAF composite membrane (a) PVAF surface
(%5000), (b) PVdFcross-section (x1000), (c) SPS/PVdAF
surface (x5000), (d) SPS/PVAF cross-section (x1000).
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Fig. 4. ATR-FTIR spectra of PS/PVdF and sulfonated
PS/PVAF composite membranes.

Solvent Content

30

96/4 94/6

25 4
92/8
20 90/10

Solvent Content{wt.%]
&

Styrene/DVB ratiofwt.%}

Fig. 5. Effect of styrene/DVB ratio on THF uptake
content of SPS/PVAF composite membranes.
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