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Abstract : The miscibility of bisphenol-A type polycarbonate, PC, with poly (methyl methacrylate),
PMMA, has been examined using differential scanning calorimeter(DSC), cloud point determination,
and gas permeation. It was founded that PC/PMMA films casted from tetrahydrofuran solution exhibit
single-phase structure over the entire range of blend composition. The permeability, solubility, and
diffusivity for He, Hp, O, Np, Ar and CO, were measured at 35C under 1 to 2 atmosphere. Gas per-
meability coefficients were slightly higher than those calculated from the semi-logarithmic additivity
rule. These results were rationalized in terms of free volume theory.
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Table 1. Polymers Used in This Study
g MW
Acronym Polymer Tg(C)? Information Source
PC Polycarbonate 138 Mn= 13,300 General Electric
Mw= 34,200 Lexan® 101-131
PMMA Polymethyl- 105 Mn= 52,900 Rohm & Haas Co.
methacrylate Mw=105,400 Plexiglas® V-811

2 Measured in our laboratory by DSC.
 Supplied by manufacturer.
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Fig. 1. Schematic diagram of gas permeation appara-
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Fig. 2. DSC thermograms for PC/PMMA blends. (a)
90wt% PC/10wt% PMMA : (b) 50wt% PC/50wt%
PMMA ; (c) 10wt% PC/90wt% PMMA.
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Fig. 3. First heat DSC thermograms for PC/PMMA
(50 : 50) blends casted from THF solvent. (a) casted

at 50T ; (b), (c) casted at room temperature.
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Fig. 4. Glass transition temperatures by DSC for PC
/PMMA blends casted from THF.

vehfigith. PC/PMMAA Fxute A 24 HA
o shurle] Tge 7FAa leon, &9 peak’t #
2% ororz B AY4 Axd PC/PMMA
Snjube zAo TEEtA ¢hH3] #dd TS
< Usich

Fig. 59 optical methodZ F3uto] cloud
pointE ZAsn ojv] R d BFE9 Zie} ¥
watgch 2 Ao Azd F3e Kyusol
8% AFolMelgo] U THF &ui& AH&-&t
QLo e B, TEHS AvkEo g of 60T}
g vioton], Q3] THF &9 heptane H|&vjE
AF8-3 Chiougel Ae} fAFSHATH o)L #Hlo
A& o] &3 Kyuse Zaels S4WEe ztel7t
de®olyzt Chious 2L B HFA Al&F
PMMAS] 2x}3Fo](Mw=105400) Kyu7} A}&3
RA(Mw=85000) 2t} E7|m&e Aoz et

olael Az THFE &vi2 A83le 2%
PC/PMMA EBHlce fulo Ax&x5S =43}
A, HFPoA HERA ZF A&A(equilibrium

446

320

290 X

260

230+ .

Cloud paint(C)

200

170

140 |[ T T T T T T T T T
0 20 40 60 80 100
PC content(wt% )

Fig. 5. Cloud points for PC/PMMA blends(ll). Data
from Chiou®(¥), and Kyu®(3).
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Fig. 6. Semi-logarithmic plot of CO.(A) and O.(H)
permeabilities at 35C vs. volume fraction of PC/
PMMA blends.
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Fig. 7. Semi-logarithmic plot of He(A) and H,(Wl)
permeabilities at 35C vs. volume fraction of PC/
PMMA blends.
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Fig. 10. Densities of PC/PMMA blends at 23T.
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