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ABSTRACT: Interpenetrating polymer network (IPN) membranes of polyurethane (PU) and
polymethylmethacrylate (PMMA) cross linked with ethylene glycol dimethacrylate (EGDMA)
were prepared and characterized with respect to swelling behavior and pervaporation for the
benzene/cyclohexane mixtures through these membranes. In the result of tensile test, the
membrane cross-linked with 10 wt% EGDMA showed the maximum tensile strength. The
density was decreased when the content of EGDMA was more than 10 wt%. The electrical
properties of the IPN membranes were also investigated by DEA. The PU/PMMA IPN mem-
branes showed two broad glass transitions where the T, values approached each other with
increasing EGDMA contents. All of the membranes exibited high selectivities of benzene in
the benzene/cyclohexane mixtures and the permeabilities of benzene increased with the con-
centration of benzene in the feed solutions. The swelling behaviors of membranes were de-
pressed with the increasing contents of the crosslinking agent. This result in benzene/cyclo-
hexane mixture leads to the increase of the selectivity for benzene. In particular, the mem-
brane cross-linked with 15 wt% EGDMA showed excellent benzene selectivities in low con-
centration of benzene.

Keywords: interpenetrating polymer network, polyurethane, polymethylmethacrylate, pervapora-
tion.
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Table 1. Recipes of Different PU/PMMA IPN
Membranes

content  NCO/OH  content of content of
sample code of PU ratio PMMA  EGDMA

(wt%) (mol) (wi%) (Wt%)
IPN3.753M73 30 375 70 3
IPN3.753M710 30 375 70 10
IPN3.753M715 30 375 70 15
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Figure 1. IR spectra of (a) PMMA, (b) PU
prepolymer, and (c) IPN3.753M73.
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Figure 2. Dielectric permitivity (¢ ) vs. temperature
for the PU/PMMA IPN membranes of different
EGDMA content (freq. 1 Hz).
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Table 2. Mechanical Properties and Density of

PU/PMMA IPN Membranes
tensile strength elongation (%) density
sample at break 3
(Kgf/ cm®) at break (g/cm®)
3.753M73 694.087 36.021 1.3510
3.753M710 813.398 13.786 1.3429
3.753M715 486.824 39.482 1.2085

gHz W PUS d&4e A3l Ha
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Figure 3. Scanning electron micrographs of fractured
cross-section of PU/PMMA IPN membranes ; (a) IPN3,
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 for PU/PMMA
IPN membranes at 40 C.
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Figure 5. Dependence of the permeability on the
benzene concentration for PU/PMMA IPN mem-
branes at 40 °C.
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Figure 6. Dependence of the separation factor on the
benzene concentration for PU/PMMA IPN mem-
branes at 40 C.
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Figure 7. Relationship among the benzene concentra-
tions in the feed solution, in the IPN3.753M73 mem-

brane, and in the permeate.
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Figure 8. Dependence of the separation factor, the
sorption and diffusion selectivity on the benzene con-
centration for IPN3.753M73 membrane at 40 C.
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