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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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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
CHMA content’ Y,

abbreviation My, MWD
(Wt%)
P(MMA-CHMA) 15 14.7 - —_
P(MMA-CHMA) 20 21.1 - —
P(MMA-CHMA) 25 236 - —
P(MMA-CHMA) 30 285 - -
P(MMA-CHMA) 35 343 - —
P(MMA-CHMA) 40 40.4 166908 2.051
P(MMA-CHMA) 45 485 - -
P(MMA-CHMA) 55 574 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 2.212
P(MMA-CHMA) 98 96.2 211821 2.252
P(S-CHMA) 10 78 59955 17891
P(S-CHMA) 15 116 67711 1.9092
P(S-CHMA) 25 228 70350 19214
P(S-CHMA) 35 36.7 66702 1.8163
P(S-CHMA) 50 49.6 80541 19316
P(S-CHMA) 65 625 173703 2.0328

“CHMA content in P(MMA-CHMA) was measured by using
element analysis.

Z50) we} 232 ajol7h o U, 30RAA 602 A}
olglor, wg £&& %} 15wi% 2 ZHsld TF
gH 24& =AY oA Axd THFEA,
P(MMA-CHMA), P(S-CHMA)9| x=Ay|g} E4
€ Table 20 Yeplilch. F3F5Ae 4L ¥4
FA1 (element analysis)® AHRsle] BEAslg o
of, o]FA & FFEA o] CHMAZZ (wt%)
& 359 B a2 FAEAT

A WY Bds FEe AZRE Yo nER
1 wi% & HE S| =2 F3 (THF) Sofjo] &3
A F fel B 9ol Fo] 60 C BN 244
Tt AEAA R §0iE AAND F BES
Al 90 T FF eBoA dFAL AR Td
& A8 AAAZAG.

Yabe] BAlse] LOSTASO o8 Aa) e
Az Zigez* AFsgt o2 98 1Y &%
9] ZHo| 7Hs3 &% A7) (central processor,
Linkam, TMS92)e] ¢Z€ hot stage (Linkam,
THMS 600)9l4 1 C/ming} £z 7}dsiaA
image analyzer (*89] Universe, I-top)2 Al¥g]

684

jsh
ot
ru

A5t T o] -

Pl

o

ASe Base teke) Ad¥el 2g
B

z3
307 €A

$e] ofe} LxolM RS o sl
Azte] Azl ewAd AHlel 478 BRI
olg e} Aael LE FolA AEelzl Bass 7

B g Y 2ER 2N

[N

rut =TIy}

]

22X 8|2 A8y, PC, DMPC, £& TMPCE A}
g3l Date) BA=E Azslr] SlsM PS 2
PMMASe) 4848 $4 ZAlsignh. oln] 223
A3 o] PCE m¥A%e] PMMASH: B8 )
A4 e WHsAE RAR nEdel BaRe

39 9as 5 4 Bdzel BAC ANBT w

A

Jot B WL

flo 2
-
wn
rlr
go)
(@]
e
rir
p
o
)
op
X%
_2
= ¥
v
%
o
2
jae]
(@]

TMPC¢} PS, 22 PMMA Edc= & TMPC
P‘]"} odete] Edc=
@ T AE A% ojdel AF AAE T
w PCo #ldr]dl “1%714 X8 Agrt F7ted
PSeto] 48-4& == v PMMASE 484
o] Matdrt. £ AT 4 MMA {8 w9
g FHoz §lo Zel7tRdle|lEEN el Bale
E Azt orjd x3E 2} vbE 97t A5z
£ dudxg H&3 s

@de] BER=E Alzsty] fsia] 2 dPdMe
binary interaction model& 7|%2 3l MMAd)
Q3 Fxo] weloladeo|EA WA E Hhst
o FFHANE AzsYtl. Binary interaction
modeld] ¢&d MMAS} 35312 29| velolz
e olEA dAE 7bsd MMAS e & 4
AL QA E Ztn lofo} sy, =3I Za7iEy
o|El= 8ol 4% Z g Mes]o} Za)7iny)
o|Est el EA=g FAE 54l At o) B
7122 veloladeolE ZEHAE ARy A
24 PMMAS}H tjorst 80| velojm g o) EA

AEAe] BAEE AFzshn A_AHL zAlslgh

oJF BUSE BE A &% ol T 4g YA

S~
g
]
e
)
In
rir
)
ox
o
of
o?L',

SR o€ #ASe) 4858 Bydon vnd
7) Sla) BAE AZES 200 CAA 3027 BH e

st Ay AeloAM 9 “"“‘—4 H 3712 image
analyzer 2 A48t Figure 1o Yehfigid. 24

Polymer(Korea) Vol 24, No. 5, September 2000



ZelstulolEE T g /el ZelveloladHolE

15T d
H ]
! ;
‘0’ 104 '
g O i
” PpMA
_% PbMA Peva (7o .
g PEMA o ® [
[S -1 L4 PIPMA PCHMA
%
0 {

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 immiscibie
DMPC/MMA 0.076 immiscible
DMPC/CHMA 0.15 immiscible
TMPC/PS -0.18 miscible
TMPC/CHMA 0.1 immiscible
MMA/CHMA 06 immiscible

A P*rupc-ps @& -0.18 cal/em®z T3 A 210l ®
Uoa] IR 4 P*rypc-cumall 8 SellAls 2
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