J. Korean Ind. Eng. Chem.,,
Vol. 10, No. 5, August 1999, 743-747

rok

Modified Polystyrene/Polymethacrylate SdESl A2Mof CH
EX7x wslo| HEk

Tae-dEgoldy

Fauista B3 AUFAAG, AR AT
(1999 59 104 A<, 1999 6€ 59 Ad)

Effect of Variation in the Molecular Structure on the Miscibility of Modified
Polystyrene/Polymethacrylate Blends

Chung-Wan Koo, Hyung-11 Kim', and Byeong Cheol Kim*

Department of Fine Chemicals Engineering and Chemistry, Chungnam National University, Taejon 305-764, Korea
*Faculty of Chemical Engineering and Technology, Chonbuk National University, Chonju 561-765, Korea
(Received May 10, 1999; accepted June 5, 1999)

2 oF "4&42 polystyrene(PS)% polymethacrylate(PMA)S] B =olA BAZE 22 F0] 7153 Es FALEASE WY T35S 54
hydroxystyrene &%o] 2282 247 7%, 10%, 18% =49 poly(styrene-co-4-hydroxystyrene) (modified polystyrene, MPS)S #435ted Ed=9 4
&4 Wse AHRgith EF PMAS Z49 3Vt RAG $2AF 44 mXE 9% 248 98t 27 methyl”], butyl?); hexyl7l,
ethylhexyl7]9] &8 2t& PMAE AASAT 2 27 4719 d3o] Z713 wel B3 £223% 4o Z7H8tdth PMAY 239 379
wE $AZ2E Y4 ATIF GG ol FEAo E Aoy} YEEE 2rzld ge "“"5} AEL B89 FAsHh. F49 A7) F4gd o
2 GAFN ZH T AEY ST R EAT F2EHY ¥4 2 52 4¢Ee 24 gasgn

Abstract: The component polymer was modified to enable the formation of intermolecular hydrogen bonding in the immiscibile polystyrene(PS)/
polymethacrylate(PMA) blends. The mole percentages of hydroxystyrene of the poly(styrene-co-4-hydroxystyrene) copolymer(modified polysty-
rene, MPS) were controlled to 7%, 10% and 18%, respectively. MPS was used with PMA to study the variation of the miscibility in blends.
PMA which had such different length of side chain as methyl, butyl, hexyl and ethylhexyl, respectively, was selected to study the effect of
side chain length on the formation of intermolecular hydrogen bonding. As the hydroxyl content of MPS increased, the formation of
intermolecular hydrogen bonding increased. The length of side chain of PMA had enormous effect on the miscibility of blend as confirmed
from the result of cloud point measurement. As the length of side chain increased, the formation and the strength of intermolecular hydrogen
bonding decreased severely due to the steric effect and the increased chain mobility.
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2.1.1. Poly(methyl methacrylate) (PMMA)

Methyl methacrylate(MMA)+E AldrichAte] A1+ AR ste] A}
L3199 $E9AAQ hydroquinoned 5% NaOH 8802 A
At AAR & FHFE F A AAeGD. ololM CaCls}
CathZ 72% & AFZHE AASHT ANAZ AHEE a,0'-
azobis(isobutyronitrile) (AIBN)2 AZAAA A4t 65 T &
T 1247 B FEsed PMMAE Azstgcth. PMMAE
tetrahydrofuran(THF)ol| £8412) ¥ methanolel]l AR o3}
H PMMAE 80 T AT QEA 397 AxANZ 5 A8 A}
L3t

2.1.2. Poly(butyl methacrylate) (PBMA), Poly(hexyl meth-
acrylate) (PHMA), Poly(2-ethylhexyl methacrylate)
(PEHMA)

PBMA, PHMA, PEHMAE 2% AldrichAte] A19+S AL£319

t. PBMAT dichloromethanedl &3AA &40z e 3
methanol®] HAAA AAsAh Toluened] £3)8 ez 3+

¥ PHMA, PEHMALE 100 T 33 2204 3d7F AZA1A &
E AAGA.

2.1.3. Poly(styrene-co-4-hydroxystyrene) (MPS)

Styrene®} 4-hydroxystyrened Ag3sld EEFAS Az F
7WrEE U48E AH MPSE 4SS e 9ee 1%
hydrazine hydrate} 05% £ ¥t dioxanedtoll A A=
7L 35Y ol AdeL 15%2 ATANA FE2FH 2
49 dgt ZA HA GxE SHAHSI Styrenedt 4-hydroxy-
styrene®] ¥FEAHIE  ri(styrene) = 0.80, rx(4-hydroxystyrene) =
102019, AlxHe MPS 33¢9 Fde 49 3ot F
F¢A e EHole 'H NMRE o438tk 16(aliphatic back-
bone), 2.3(methyl), 6.4(hydroxyl)$} 6.9 ppm(aromatic)olA] &%
sol2E A & AU B A7 A1LE MPSE 7%, 10%,
18%9] 4717 =98 A& AHgsgon, 4719 #3e da
A7 olg3ld st ALgd REAEHR 1 EXS
Table 1) “eRHATE

Table 1. Characteristics of Poly(styrene-co-4-hydroxystyrene)
and PMA

mole % of
Sample 4-hydroxy M. M To(T)
styrene
MPS(7) 7 16x10* 2.3x10" 110
MPS(10) 10 13x10° 22x10° 113
MPS(18) 18 2.3x10* 36%10* 114
PMMA - 145%10" | 225%10° 126
PBMA - - 33.7x10° 15
PHMA - - 400x10° -5
PEHMA - - 12.3%x10" -10
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2.5. FT-IR Spectroscopy
FT-IR spectroscopy= Nicolet magna 560 FT-IR spectro-
meterS AH839) resolution 2 ecm'2 64 scang signal average
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3.2. 28=9] cloud point HEAHS

Toluenes AH&-3te] #]z3% MPS$} PHMA T PEHMAY &
A= FE2 30 TollA 200 TAX 7HEHS 9f o= 2% WY o)
A F9EE dFo] BEYeA WagE Aol AN wd
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Table 2. Variation in Phase Behavior of the MPS/PMA Blends(50/50 wt %) during Heating Cycle from 30 C to 200 C

Casting from toluene solution Casting from THF solution
Sample Heati Heating )
e Cloud point Cloud point
before after before after
MPS(18)/PMMA transparent transparent >200C opaque opaque -
MPS(18)/PBMA transparent transparent >200C opagque opaque -
MPS(18)/PHMA transparent opaque 18T opaque opaque -
MPS(10)/PHMA transparent opaque 180T opaque opaque -
MPS(7)/PHMA transparent opaque 160C opaque opaque -
MPS(18)/PEHMA transparent opaque 114T opaque opaque -
20 . . . . . Table 3. Variation in Ty of the MPS/PMA Blends(50/50 wt %)
2 Phas /.7. during Heating to 200 C
ol -\',. - Sample Tg("C)
15 2 MPS(18)/PMMA %08
g2 ep / 7 MPS(18)/PBMA 7407
g / MPS(18)/PHMA 56.02, 112.76
g 140 / 4 MPS(10)/PHMA 54.96, 115.45
K / MPS(7)/PHMA 22,95, 11026
ol y | MPS(18)/PEHMA 19.10, 106.98
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Figure 2. FT-IR spectra of the carbonyl stretching region
recorded at room temperature for MPS/PMMA blends(50/50 wt
%) cast from toluene solution containing (A) 7, (B) 10, (C) 18
wt % of hydroxystyrene content in MPS.

3.4. 8¥=9] Infrared Spectroscopy £4{ Z1}
3.4.1. MPSQ| =M7| gtato] A3t

MPS(7), MPS(10), MPS(18)# PMMA EA=(50/50 wt %)<]
carbonyl 99l W@ FT-IR spectra® Figure 20 el
PMMAS] free carbonyl streching band= 1732 cm oA g
AL MPSS vl $22438e ¥4 carbonyl stretching
bandi= 1705 cm 'olA %3t wloja Felz BAHAY. MPSA
FATNY FFol 7%, 10%, 18%E ZF/tgd w 4472w
carbonyl #oja9] A7|= ZF7HgE #F 4 I} ojAL
MPSY #4b7] #fo] Zstgtel wek PMMAS carbonyl”) 9}
MPS9] 447] Atele] +422 %0 78S Yehd Ao},

3.4.2. 2z g

MPS(18)/PHMA SR=(0/50 wt %)M FT-IRE AMg-3dto
TEE HIAAY RAT FAET Y AEE BEsigon
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Figure 3. FT-IR spectra of the carbonyl stretching region
recorded during heating cycle from room temperature to 200 C
for MPS(18)/PHMA blend(50/50 wt %) cast from toluene solution:
(A) room temperature, (B) 80 C, (C) 120 C, (D) 160 T, (E)
190 T, (F) 220 C.
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FAALE o]F1 Y= carbonyl band®] H7|E AR A
80 T7AE #aHe F27t dig A%AW 80~120 T F2olA
5H Adgd 245 Y. ol MPS(18)¢ Ty7F 114 T A
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