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ABSTRACT: Interaction energy between polystyrene (PS) and polymethyimethacrylate
(PMMA) was calculated from the phase diagram using equation-of-state combined with a bi-
nary interaction model. Gas transport properties of PS/PMMA blends having controlled mor-
phology were investigated and then compared with those of styrene- co-methylmethacry-
late (SMMA) random copolymers. To characterize interaction energy density between PS
and PMMA, LCST type phase behavior of miscible blends, ie., PS/ polycyclohexylmethacry-
late (PCHMA) and PS/poly(cyclohexylmethacrylate- co-methylmethacrylate) (CHMA-MMA),
was explored. Phase separation temperatures were applied to the equation of state theory
combined with a binary interaction model. The obtained interaction energy between PS and
PMMA (0.12 cal/cm?) agreed with observed phase behavior. The changes in the gas transport
properties of blends was investigated by controlling blend morphology with SMMA block co-
polymer. Gas permeability of SMMA random copolymers examined at various copolymer com-
positions showed the additive characteristics, while that of immiscible blend showed positive
deviation from the additive characteristics. Gas permeation of PS/PMMA blend approached to
that of SMMA random copolymer by enhancing compatibility with S-5-MMA block copoly-
mer.
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Table 1. Polymer Used in This Study for Calculation of Interaction Energy Density

abbreviation polymer MW MWD source

PS Polystyrene 193000 319 LG HF2770
PMMA Polymethylmethacrylate 82000 2.00 LG IF870

PCHMA Poly(cyclohexyl methacrylate) 65000 - Aldrich
PiPMA Poly(isopropyl methacrylate) - - Polyscience
PBMA Poly(n-butyl methacrylate) 180000 - Polyscience
PtBMA Poly(t-butyl methacrylate) - - Polyscience
PPhMA Poly(pheny! methacrylate) - - Polyscience
MMA-CHMA 5 Poly(methylmethacrylate- co-cyclohexylmethacrylate) 5 173000 221  synthesized
MMA-CHMA 15 Poly(methylmethacrylate- co-cyclohexylmethacrylate) 15 232000 2.05 synthesized
MMA-CHMA 24 Poly(methylmethacrylate-co-cyclohexylmethacrylate) 24 197000 209  synthesized
MMA-CHMA 33 Poly(methylmethacrylate- co-cyclohexylmethacrylate) 33 191000 2.01  synthesized
MMA-CHMA 43 Poly(methylmethacrylate-co-cyclohexylmethacrylate} 43 186000 1.78  synthesized
MMA-CHMA 60 Poly(methylmethacrylate- co-cyclohexylmethacrylate) 60 167000 2.05  synthesized
MMA-CHMA 77 Poly(methylmethacrylate- co-cyclohexylmethacrylate) 77 - - synthesized
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Figure 2. Phase separation temperature of PS/
PCHMA blends.
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Table 3. Characteristic Parameters (210°C) & MW
of Polymers

P*(MPa) T*(K) o*(g/cm’®) MW

polymer
PS 384.8 780.5 1.05565 193000
PMMA 506 735 1.25825 82000
PCHMA 4429 735 1.1624 65000

MMA-CHMA 5 44538 735 1.1668 173000
MMA-CHMA 15 4517 735 1.1758 232000
MMA-CHMA 24 4572 735 1.1840 197000
MMA-CHMA 33 462.6 735 1.1924 191000
MMA-CHMA 43 468.8 735 1.2018 186000
MMA-CHMA 60 479.6 735 1.2181 166000
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Figure 4. Phase separation temperature of PS blends with various MMA-CHMA random copolymers; (a) PS/
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