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ABSTRACT Thermodynamics and gas transport properties of polymethylmethacrylate (PMMA)
blends with polyvinylmethylether (PVME) containing various amount of poly(styrene—b—
methylmethacrylate) copolymer (P(S—b—MMA)) as a compatibilizer were studied. To extract
interaction energies of binary pairs involved in the blends from the phase separation
temperatures using an equation—of—state theory, PVME blends with methylmethacrylate
copolymers containing various amount of styrene (SMMA) were prepared. PVME formed
miscible blends with methylmethacrylate copolymers containing more than 70 wt% styrene and
these miscible blends showed a LCST-type phase separation behavior. Based on the
interaction information obtained here, P(S—b—MMA) copolymer was added to the PMMA/
PVME blends to enhance their compatibility. The average diameter of the dispersed rubber
particles was gradually decreased for the blends of containing P(S—b—MMA) from O to 5 phr
and then leveled off at a fixed size. At a fixed blend composition, the gas permeation was also
increased as the P(S—b—MMA) content increased from O to 5 phr and then leveled off when
the P(S—b—MMA) content was higher than 5 phr.
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Table 1. Polymers Used in This Study

styrene content’

abbreviation polymer M) i source
PVME  Polymethylmethacrylate ?22(;%()) - ::g Ef;zn;;cg]
PVME polyvinyimethylether Eg{g - Aldrich
P(S-MMA)SS mp:gﬁ;ﬁg;‘wft;) 1(51082)0 %2 syntesized
P(S-MMA)85 " 1(2423)0 845
P(S-MMA)80 " 1(728:50? 796 "
P(S-MMA)75 " 1&%’ 749
P(S-MMA)70 " 1(327;)%0 691
P(S-MMA)65 " 1(‘;6;?)0 64.2 "
P(S-MMA)S0 1(726350)0 e
P(S-b- poly(styrene-b- 192000 1 Aldrich

MMA) methylmethacrylate) ~ (1.05)

* Styrene content in copolymer was determined from the
element analysis.
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Figure 1. Phase separation temperaures of PVME
blends with styrenic copolymers containing various
amount of MMA.
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Figure 2. Miscibility windows of PVME/SMMA=8/2
blends.
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Figure 3. Changes in gas permeability of PVME/
PMMA blends with PVME content.
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Figure 4. Morphology of PMMA/PVME=9/1 blends
controled by P(S—b—MMA) copolymer. (a) without
block copolymer, (b) with 2 phr block copolymer,
and (c) with 5 phr block copolymer.

249



10
8l &
~ %
L
E .
N 5
o 6 h
N
‘® *
c ",
£ 4 .
1 .
o L
a o
2 -
0
0 2 4 6 8 10

P(S—b—MMA) content in PMMA/PVME=9/1 blend

Figure 5. The effects of compatiblizer content on the
average size of dispersed particles in the PMMA/
PVME=9/1 blends.
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Figure 6. Gas permeability of PMMA/PVME=9/1
blends with P(S—b—MMA) content.
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Figure 7. Changes in the diffusivity of PMMA/
PVME=9/1 blends with P(S-b-MMA) content.
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