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ABSTRACT: Phase behavior and gas transport properties of polycarbonate, PC, blend with
polymethylmethacrylate, PMMA, were investigated. Blend of PC and PMMA having relative-
1y high molecular weight did not form miscible blend at the equilibrium state, while blend
composed of PC and relatively low molecular weight PMMA formed miscible blend at the
equilibrium state. Miscible blends showed LCST type phase behavior. Interaction energy den-
sity between PC and PMMA obtained from the phase boundaries and equation of state theory
was 0.05 cal/cm® The value of interaction energy density explained well the phase behavior
of blend. Even though the blends were composed of the same chemical components and com-
position gas transport properties were varied with blend morphology. Gas permeability of mis-
cible blend showed negative deviation from the additive characteristics, while that of immisci-
ble blend showed positive deviation. The difference of gas permeation stemed from the
diffusivity, i.e., difference in the free volume and morphology.
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Table 1. Polymers Used in This Study

abbreviation  polymer Pl M, T,(¢) source
bisphenol A Dow Chemical Co.
PC polycarbonate 148 24700 150 calibre 300-5
PMMA-12k 1.04 12900 82 Polyscience
PMMA-15k | vl 153 14800 90 Aldrich
PMMA-24k P2V 67 93800 10 Polyscience
methacrylate Rhom & Hass Co
PMMA-130k 2.46 130000 110 ¢ 5 L0
o V-811
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Figure 1. Phase separation temperature and T, be-
havior of PC(39k)/PMMA-12k blends (filled cir-
cles - immiscible at indicated temperature, open cir-
cles : miscible at indicated temperature).
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Figure 2. Phase separation temperature and T, be-
havior of PC(39k)/PMMA-15k biends (filled cir-
cles: immiscible at indicated temperature, open cir-
cles : miscible at indicated temperature).
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Figure 3. Phase separation temperature and 7', be-
havior of PC(39k)/PMMA-24k blends (filled cir-
cles : immiscible at indicated temperature, open cir-
cles : immiscible at indicated temperature).
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