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ABSTRACT: The information related to the interaction energy between repeat units is essen-
tial for the production of useful polymer blends via molecular structure design. Based on the
interaction energies obtained here, a method for the fabrication of miscible blend was suggest-
ed. An investigation related to the equilibrium phase behavior of polymer blends of various
polycarbonates with various polymethacrylates was performed and then based on the obtained
interaction information miscible polymer blends were produced by controling molecular struc-
ture of polymer. Binary interaction energies between repeat units were calculated from the
lower critical solution temperature-type phase boundary using an equation of state combined
with binary interaction model.

Keywords: interaction energies, polycarbonates, polymethacrylates, LCST.
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Table 1. Polymers Used In This Study
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CHMA, 28 5o g3dx =% Aldrichale] |
Eg Agsinh. ke ANAAIEE 2,2"-azo-
bis-isobutyronitrile (AIBN)& Apg-8te] 80 CollA
gz 3oz AZsYh’ e AZhe T

abbreviation polymer M, RI T, (C) source
PC bisphenol- A polycarbonate 38600 1.585 150 Dow Chemical
DMPC dimethyl bisphenol-A polycarbonate 40000 - 140 Mitsubishi Gas Chemical
TMPC tetramethyl bisphenol- A polycarbonate 33000 - 195 Bayer AG
PS polystyrene 193000 1.590 109 LG HF-2770
PMMA poly(methyl methacrylate) 82000 1.489 105 LG IF-870
PEMA poly(ethyl methacrylate) 240000 1.485 65 Aldrich
PiPMA poly(iso-propyl methacrylate) - 1.552 81 Polyscience
PnBMA poly(n-butyl methacrylate) 180000 1.483 20 Polyscience
PiBMA poly(iso-butyl methacrylate) - 1.477 65 Polyscience
PtBMA poly(tert-butyl methacrylate) - 1.464 18 Polyscience
PCHMA poly(cyclohexyl methacrylate) 65000 1.507 83 Aldrich
PbMA poly(benzylmethacrylate) 70000 1.568 54 Aldrich
PpMA poly(phenyl methacrylate) - 1.571 110 Polyscience
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Table 2. Copolymers Synthesized for This Study

abbreviation  CIMA content® 4w
(Wt%)
P(MMA-CHMA) 15 147 - —
P(MMA-CHMA) 20 211 - —
P(MMA-CHMA) 25 236 - —
P(MMA-CHMA) 30 9285 - —
P(MMA-CHMA) 35 343 - —
P(MMA-CHMA) 40 404 166908 2.051
P(MMA-CHMA) 45 485 - —
P(MMA-CHMA) 55 57.4 185792 1.789
P(MMA-CHMA) 65 66.7 - —
P(MMA-CHMA) 75 755 197143 2.087
P(MMA-CHMA) 85 843 232133 2.050
P(MMA-CHMA) 95 95.0 173549 2212
P(MMA-CHMA) 98 96.2 211821 2.252
P(S-CHMA) 10 7.8 59955 1.7891
P(S-CHMA) 15 116 67711 1.9092
P(S-CHMA) 25 22.8 70350 1.9214
P(S-CHMA) 35 367 66702 1.8163
P(S-CHMA) 50 496 80541 1.9316
P(S-CHMA) 65 625 173703 2.0328

2 CHMA content in PIMMA-CHMA) was measured by using
element analysis.
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Figure 1. Changes in the domain size of PMMA
blends with various polymethacrylates.
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Figure 2. Changes in the domain size of PC blends
with various polymethacrylates.
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Figure 3. Phase separation temperature of PC/P
(MMA-CHMA) 30 and PC/P(MMA-CHMA) 35
blends.
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blends.
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Table 3. Interaction Energy Densities Calculated
in This Study

binary pair 4 P*(cal/cm®  blend miscibility
PC/MMA 0.04 immiscible
PC/CHMA 0.14 immiscible
DMPC/MMA 0.076 immiscible
DMPC/CHMA 0.15 immiscible
TMPC/PS -0.18 miscible
TMPC/CHMA 0.1 immiscible
MMA/CHMA 0.6 immiscible

4 P*rupc—ps @& -0.18cal/cm®z2 F&A Ao,
yolz] shil 4 P*rype-cama®l 84 FAAS 2
o] ARl exe} Ao r 3 A7 0.1 cal/
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