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‘R 9} NCO/OH ratio?} ©t& PU/PMMA IPM%Hg @45t FT-IR, DEA, SEM, B&E A¥
R @A /Aol 22t EY o] U FA3Y 2al A¥e Pt DEAC] <)% uho] W)
3 54 ZAF @3 NCO/OH ratio7} 371845 PUSt PMMAo] 823t Ztzte) T,50] %7}
k= Z%E Jehidth. =3 2] P8 84 NCO/OH ratior} Z7hgtel whe} pasidon,
FHEEA HYEE AT, £ $55 28U YA TE 4EL A WA S
MM w& d94¢ Jehlidx, IPN3.753M7 (NCO/OH 247} 3.75, PUS} PMMA g3k
30 170 wt%)o] 71% F& VY=g Yehfdct. IPN3.753M79] &% Wistel] ©E 3} Ay 2
o =7} F71Rtel wet HYEE gagon, £ &5 Zegg.

ABSTRACT: Interpenetrating polymer network (IPN) of polyurethane (PU)/polymethyl-
methacrylate (PMMA) membranes with different NCO/OH ratio were prepared and charac-
terized by FT-IR spectroscopy, DEA, and SEM. The swelling bebavior and pervaporation
characteristics for the benzene/cyclohexane mixtures through these membranes were also
evaluated. From the results of electrical properties measurement by DEA, it was found that
T, values of PU and PMMA were increased by increasing NCO/OH ratio. The swelling of
membrane was depressed with the increase of the NCO/OH ratio. The separation factor in-
creased and the flux decreased when NCO/OH ratio was increased. All the membranes exhib-
ited a high benzene selectivity for the benzene/cyclohexane mixtures of low benzene concen-
tration and the IPN3.753M7 membrane, where the NCO/OH molar ratio was 3.75 and PU:
PMMA was 30: 70 wt%, showed the excellent selectivity. The selectivity decreased and the
flux increased by increasing the temperature of the feed solution.

Keywords: interpenetrating polymer network, Dolyurethane, polymethylmethacrylate, benzene/
cyclohexane mixture.
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Table 1. Recipes of Different PU/PMMA IPN
Membranes

content of PU content of  NCO/OH
sample code prepolymer (wt%) PMMA (wt%) ratio (mol)
IPN3.253M7 30 70 3.25
[PN3.53M7 30 70 35
IPN3.753M7 30 70 3.75
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Figure 1. IR spectra of (a) PU prepolymer,
(b) IPN3.253M7, (c) IPN3.53M7, and (d) IPN3.753M7.
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Figure 2. Dielectric permitivity ¢ vs. temperature of
the PU/PMMA IPN membranes as a function of
NCO/OH ratio (freq. 1 Hz).
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Figure 3. Scanning electron micrographs of fractured
surface of PU/PMMA IPN membranes; (a) IPN
3.753M73, (b) IPN3.73M710, and (c) IPN3.753M715.
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Figure 4. Dependence of the swelling ratio in the dif-
ferent benzene-cyclohexane mixtures of the PU/
PMMA IPN membranes as a function of NCO/OH
ratio at 40 C.
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Figure 5. Dependence of the flux in the different
benzene-cyclohexane mixtures through the PU/
PMMA IPN membranes as a function of NCO/OH
ratio at 40 °C.
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Figure 6. Dependence of the separation factor in the
different benzene-cyclohexane mixtures through the
PU/PMMA IPN membranes as a function of NCO/OH
ratio at 40 C.
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Figure 8. Dependence of the separation factor in the
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perature.
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Figure 9. Arrhenius plots for log (flux) vs. absolute
temperature of the IPN3.753M7 membrane as a func-
tion of benzene content.
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