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e o : A28 AZ poly(styrene— h—methylmethacrylate) [P(S—-H—-MMA)] EZ FFT4
Z &3} polymethylmethacrylate (PMMA) 8} polyvinylmethylether (PVME) ERE2] ded &
A3} 0159 VA FHAEAE ZARING. A= £3589 ofg] uEAE 79 AEAE oUxE 4
Ha 259 AbeabA 2 OIEE—‘?—H Fa17] <8l thekst 249 poly (styrene—co—methylmetha—
crylate) (SMMA) g F5TAE Azskau o8 PVMES B1=3te] dde] ERI=g Azt
SE8A U9 AEj ?;*ao“f’] 70 wt% oPdelM= SMMA/PVME Badles g AT ohdg} LCST
A%-& YeErT) o714 P8 AT EE ofURE 7|22 PMMA/PVME EH=9] 48498 A
7171 98 P(S-p-MMA) 2 ZTTAE AR 2 Arksiadct #abdog Exsh= PVME 1
T AAEY B A7) AgshA A7l 5 phr oslel A= Hal ZaskAiwt o ol AEeAE
A7VEE Aatakel A7) Wshs SEER gtk A BE 2400 7IH FRER gAY %

0] 5 phr AW7AAE 7Rk 1 o1 83l SrelMe 714 £ Hapt aE3EA Attt

ABSTRACT : Thermodynamics and gas transport properties of polymethylmethacrylate (PMMA)
blends with polyvinylmethylether (PVME) contrining various amount of poly{(styrene—b—
methylmethacrylate) copolymer (P(S-5~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—5—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—5—~MMA) from O to 5 phr
and then leveled off at a fixed size. At a fixed bland composition, the gas permeation was also
increased as the P(S—A—MMA) content increased from O to 5 phr and then leveled off when
the P(S—A—MMA) content was higher than 5 phr.

Keywords : PMMA/PVME blends, interaction energy, domain size, compatibilization, gas permeation.

2648 A25 2002¢ 3Y

245



M B

714
thstol
SIS

A =7t

ol 4887 g £ SAel
FHES Mt Bl o7 B
FHINE A9 5 e 1A

2L
o
o
5id r
o
H

Pl

s Ror
ol 38
i

ol
o
o

=2
&8
=
]

dpr Mo
2
o
of

Mo %
)
N

—_— -
oy 3
ol

)
o

v i‘;l ]

1=
o
BT oox
>
>
o
i
o 2

i)

l o>

i)

oE

4o
2L
£y

X
k)

o
4
2 o

2
RN

rir

=
8

o oft
0

o

X
N
X
-0
o

i~ (il

It

]
K

ey g N OE b RN
I

R

T

ox

o M P &

Io
i3

ol
ol

ki
o
0%
ox 10

Mo
>
®

rlr

)
2

)

&y
o

o
o
N
N
M
2
—

oA

Jo
AL
o
10
Mo
R
2

f21
o
o% © 8

o
©
o
hul
[+
£y
k1
=4
)
r& o
tx

Sh
rﬂ):
og
lo
ox,
ae OF
E
I
]

o
-
rlr

bore & 0 op

[
-

w

|
S o

ox }2
Ol
ol

1N e L
2 e

0
-

oy oY oox
Er
o

1‘
B
o

o

ol

e n
>

*

L
Tlo

ilhd
)
(n
)

o r_{m —\1 ﬂN—‘ e —{ﬂ }1]
2 g [
o 1 N
iy X

o

o Ruobof xo X

ol 71
714 3}

M
i)

i

A8-3HA]
IEAEY 4719 §kgo] JHE
3 (reactive
tol & A7

o

2
2,

S oz O{Oil o

compatibilizer)
o ¥ FEHE ar
LIAE FE At
Ao A% HAg A
Aol pEA ZaE I ek vkt
S TAHCE A3

4 72E 2 29

R
% o
0}

)

32
.—\1 i

ox

W

RL/N
2 oo ofy

o
XL

L

oo L ML oz o2

246

gAY gyt A7) i) A oer Fi oLy
T 9\15]_411

2 AFeNe fe
RS g

. PMMA/PVME &3

Aee] 18R A ZE PMMA
PVMEE A&i513

I
=

p do ¢ o Loy
N
_?L'
32
uf

el ok

42

ofl 1o o % pR o
ot
o
%
o
o
2
g
<
Z
&
o

> |o
tl

>

714 B3 54E Akt
A HEsA o] wE 7A Raluke] ¢
54 Wss sl 714
A, A, olatsiekac] fiato]
/A2 EQ7IA e FE Ak
Zof o] 85T, oA/ A EFIa
wj7] 7kA & olatstelao] Be o

£ E 2 ApeE F A
EdEA A Ao 379t
A gYie] 45 dAE
Ag2A Bdo Zitgo] Q=
3T A oyAE gkl

AR

z

Bor

of rx o wd PN o
F

tle y

Q Aol

a4t N!

7_]L

oo

M2 B APl A AaEe

lo

Yehlith. PMMARE LG3ere] Ardg A¥Eql
HF27708 AMEEtiow, o9 F3 HF Bxeke

8200001 Al EI L= 20009
x5k 9600091 PVME® AldrichAF2HE ¢
a ARG A3 ZE o] FREE A W
3584 SMMA® iz FFEHeR AR
Aok HFAEE DT FRYSE A F A
o] wkgulel uwpet Hgge] dekAgl WHEAIAAIQ
2,2'—azo— bis—isobutyrylnitrile (AIBN) 0.5 wt%,
FABZAE Y8 20 wt NDHAL AFE o) FAZ

ol-2=a

=
i=3

Polymer (Korea) Vol. 26, No. 2, March 2002



A3 A4S 238 PMMA/PVME 9159 Q98d EXx 71 F3 B4

Table 1. Polymers Used in This Study

L ) styrene content’
abbreviation polymer (M (i) source
82000 LG Chemical
'l -
PYME  Polymethylmethacrylate 200 LGHFITT0
PVME polyvinylmethylether ?26 (ig[)) - Aldrich

poly(styrene—co— 150000

PO methylmethacrylate)  (1.92) %2 synthesized
i . 134000 _ ,
P(S-MMA)85 01) 845
P(S-MMA}80 ! 178,5 E) 0 796 !
(255)
) 148000 ,
P(S-MMA)TS ©41) 749
. 137000 )
P(S-MMA)T0 ©80) 69.1
- . 146300 ,
P(S-MMA)65 @30 64.2
176000
P(S-MMA] ! !
(S-MMA)50 055) 55
PS-4- poly(styrene~4— 192000 18 Aleich

MMA) methylmethacrylate) (105

* Styrene content in copolymer was determined from the
element analysis.

HHg71e) 4% § 80 €, Ax xHdstelA Fyst
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sl Wk AZEE o 30 o2 A 1

(%% AU Az 3
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M

o=

Sof THRT FFRAY YL AxBAYOZ @
29 £28 B 2SI hs FAE A4

AREE 7R Ny, Oz COuz BF Folha(F) 9
TE 99.99%9 AFE AHEEglow, SR U oy
AATRGF 12-400, Labclear Inc)g& EAA 3
Aato] ARl
Y Y. I8 BdEE 8 AlaE 98l
AzH AT 2dnlel wet 5 wins] EAE §vl
Al <o) ¢33 =9 F 60 €9 I ¥ £
LollA iR £ME AASL, 60 T AT L8
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st Eefehe zAulel oot PMMASH PVME 2
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£¥ Bglote] FA= ok 50 imgrt

Aol @& F/dshs PS/PVME, SMMA/PVME
EAl=o} LCST A%l o3t A2 2%+ hot stage
[Linkam, THMS 600}l 914 ¥ central processor
[Linkam, TMS92] ¢} image analyzer [Bummi universe]
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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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JHE AFEHEL® o9} ol T AE &g oY
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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~p—MMA) copolymer. (a) without
block copolymer, (b) with 2 phr block copolymer,
and (c) with 5 phr block copolymer.
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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—5—MMA) content.
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Diffusivity (10™"xm%/sec)

Py Py Py
& —& —@

4 6 8 10
P{S—b—MMA) content in PMMA/PVME=9/1 blend

Figure 7. Changes in the diffusivity of PMMA/
PVME=9/1 blends with P(S-4-MMA) content.
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