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2 % YT BAF] 10,0002 L] F7H9) 3| SEAVE e ZeAER(PS) vlagRy
W& A48l PS7} 22T EH polyarylate (PAr-g-PS)& #4812 &AWL =ASIQT.
PAr-g-PS& PAr 999] fejdo|2E(TR)9) PS 999 T7t 225 Yeivde A8 A%
£ B9t} PAr-g-PS/poly(butylene terephthalate) (PBT) ¢]QE# oA PAr A|IHE:=
PBTS} 4848 713 o0, PAr-g-PS&= PBT2 AR3E walsiytt. PAr-gPS/poly(2,6-di-
methyl-1,4-phenylene oxide) (PPQ) o] d&a#l tojx] PS HIHNELE PPOS AL48 71H).
PBT/PPO Ed= Aol PAr-g-PS9] 483} 242 d34An nEex508 Py B3
T Ayt

Abstract : Polyarylate (PAr) grafted with polystyrene (PAr-g-PS) was synthesized using
dihydroxy-terminated polystyrene (PS) macromonomer of which number average molecular
weight was 10,000. Phase separation between the PAr-rich phase and the PS-rich phase in
the PAr-g-PS was observed from thermal property measured by differential scanning calo-
rimeter. In the PAr-g-PS/poly(butylene terephthalate) (PBT) binary blend, PAr segment
was miscible with PBT and crystallization was hindered by PAr-g-PS. In the PAr-g-PS/
poly(2,6-dimethy-1,4-phenylene oxide) (PPO) binary blend PS segment was miscible with
PPO. The compatibilizing effect of PAr-g-PS in the PBT/PPO blend was observed in ther-
mal property and morphology.

Keywords . PS macromonomer, graft copolymer, blend, compatibilizer.
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82} PBTE 5% 2ol 2H ()4 A4itet
= TOPEX 4417SG (M, =45,000, M,=20,000)
£ phenol/1,1,2,2-tetrachloroethane (TCE) (6:
4 w/w) Bofjoll Fod v]gojl mighgo] AFAA
7 & oA ferE2 3] AT 60°CAlA 2Y
ol XE AZ ¥ A3t PPO (Aldrich)&
IR AMSSIRT

g3 R F¢E Ak PAre] 9=AI bis
phenol- A (BPA, Aldrich, 99 %) $} terephtha-
loyl chloride (TPC, Aldrich, 99%), isophthaloyl
chloride (IPC, Aldrich, 98%)= ¥%9 A i}
A glo) AHg3t a1, pyridine (Kanto chemical, 1
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)& #8435 4A molecular seiveE Wo 39
o] HWAdte AAR T AHE st
Hydroxy7] $7/1& & 2o zte A nja
2Ry (HEAR(EE, HS-10, Mn=10,000)+
A& 2RIl 3 o4 AT T AL SHIch.

o2t wlgdl, SR Lol ARESH gl
TCE (Yacuri Pure Chemicals, EP3)& @43}
¥l 4A molecular sieveE Yo 3¢ o|A ulx|d}
of $E2 AAT % ALY BAYO) 8T
Loj9l = (Wako Pure Chemical Industry,
£F)2 AAQlel ZE AR sttt TEXje|
g gnE e WELe 3PS W
o) Agsist.

a=E TN $4 2R ¥4, PAr-g-PS
£ Fig. 1l Jepd ¥H3 schemeol] 2J3] §43F
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R (p+q)Ee TPC/IPC EFE(1/1
24)g 37 wezel Wi FE/ 10w/iv%7)
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SAHT BAEER AAHEE HCO2 25849
pyridine® AFg3le] pyridine-hydrochoridesd 2]
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Fig. 1. Schematic representation of PAr-g-PS syn-
thesis.

GC25+ 94%, GC50& 89% |1 GC75%= 83
% ATt

B9, &)= phenol/TCE (6/4, w/w)E A}
&3t vjgujE e &S ALEste] £ujd 59
F v gl AT = PHoE BEES Ax
AT g9 FxE S5w/v%E 91 PPO7L
Ao & =3 gong golo] e E 60CE
st EHY Tk o]AE §A9] 106
Sz Hl-&uol] o JHA & FY At
AES 41, o|& thA] 60C HFEoA 5A%H
< AlAska 60°C oA 393 AF Az 3t

ANRY, TRA B 72E Hs] 9
3ld Perkin ElmerAl?] FT-IR spectrometer
725X & o) &3t Ao 2% AP E A &~
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Table 1. Recipe for the Synthesis of PAr-g-PS

XE g9 2w/v%E = NaCl windowol] 7}
2T 2 Hx2AA B4 s

aHZE FFHA F9 PAr HE3} PS 4B
9] 24L& 2ZE FFHAE CDCL &ojd =
Ql & Y§ FFEAZ tetramethylsilane S A} L
3le] BrukerAle] AM 300 FT-NMRZ EAI8}
sttt

A 53 320t aety (GPC) £412 Waters
Ate] LG-240 GPCE AHgsigion, 2HHe o
bondage E-linear 47§12 @dsle A3},
&|ri= THFE, 3% A8 PS seriesE AMEs}
Aok,

FFRAY Hxe SZRZIEL L2 ALs)
o] 25ColA Ubbelohde 9% HxAz 2331y
o FEE WY SAHS WS Qaksid
fHEE T

JPBELE FFA S} SR =g G H4A L Per-
kin ElmerA}9] differential scanning calorime-
ter2 ZARIEY. ¢E0)F el A7 10.0+0.2 mg
2 A ¥ A4 71§ slld 24 s
PBT/} 949 2al= 2o 9ol 250CoHA 3
B @R F AF "M F A7 0T~
250C7HA] 20C/min 02 SAIZ|HA fEjHe]2
9 52318 B3 si%on 3] PBT7 233
ks &% (To)e 250CE2HE 20C/mineg 7
< AF1EA 24 itk PBT7L /5]
d= B9 HLoe 250°CAAM 38 EXE3 &
50CE WZAZIn 50°CelA 250°C7Hx] 20°C/
min®] EEE & A T, & AR

53 AeA AZ& Polymer LaboratoryAhe)

dynamic mechanical thermal analyzer (DMTA

\=)

0}o B
W

PS Macromonomer BPA TPC/IPC Mixture
mol feed(8) mol% wt% mol feed(8) mol feed (8)
GC25 1.00x107? 10 0.71 25 6.97x10°3 15.7 7.01 x1073 14.23
GC50 1.00x10°3 10 2.11 50 2.27x107® 5.18 3.27x10°3 4.81
GC75 1.00x 1073 10 6.05 75 7.26 x1073 1.68 8.26x107° 1.68
#Felo] A199 A4s: 19959 74 417
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MK-11)& AHg-38le Fai4= 1 He, $& &% 3C/
ming 20°C~240°C9 &% oA single can-
tilever bending mode® ZA3IATt. AJHL 280
CToAlA AFA Pt Azt

ENEgY RE2X = A H4 HollA A4S
S FAPHAEDE (SEM, Jeol JSM-35)9
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Fig. 2. IR spectra of PS macromonomer and GC
25.

(d)
o] Q CHy o ]
loiog-Highed.l
@ o ™ da i 1, I
|
)

@ é‘ @

w (b)}"/( B
A /
(@) 'm ; /
{a) ! l"
BEBYS: i

T T
9 8 7 [ 5 4 3 2 1 oom

Fig. 3. NMR spectrum of GC25.
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Fig. 39] GC259] NMR A®EHE eI
t}. 7.6, 8.2 281 8.6 ppmolA YEh}= IPCE
WaE T2 E pjo)A9} 8.1 ppm 2ol YER}E=
TPCO Wg£ L2 E ¥ol7, 6.6, 7ppm F2ol
A Yehte BPAY WEPE ZRE dojz, 7.6,
6.7 ppm 2 A YEhs AERIS WS =2
E 30|32 283 1.7ppm HEIA Yehe A
WE TZE gojage] UyEPgE & 4 Aok 9
E Ho|ag ¥E AZPI PS AaUES #F&
Table 20 UehiRl=tl, feed G} 40 & gt
£ 7HEE & 7 Aok

GPCZ 4% JHZE FFRAS 2AFS
Table 20l UERAlEH], 2ZE FZFEA F
PS AlaWE9 giggo] Z71E4-E Exgo] 47t
ZAaste S Bk = 2EH vlag2key
o} gl E FEFEAY $HF ExFel 4 10,
000, 20,000~30,000 §~Fo|nE 22T E F53
A Fole PS/IAZ} 1~27] A= EFH A&
Aoz #2¢ # Stk oy A= 28 7}
27b YA Q5] FY AlESe o] 23l
18717 GA) ol VIAse AL A44d
1;],.15

PAr-g-PS 222 E 339 94 3. Fig.
40) 22}=E FF YA E) DSC thermogram$ 1+
elisienl, AZER 2B E FFEA 2FA
PS9} PAr Ao 428 A A% T £
2E 2o ATl UEbEE B 5 Utk @

T able 2. Characteristics of PAr-g-PS
GC25  GC50 GCT5

wt% of PS in feed 25 50 75
wt% of PS by NMR 28.5 485 777
M,;? 26,000 22,000 20,000
M,? 38,000 36,000 32,000
M,/M,* 241 186 232

Intrinsic viscosity(dL/g) 0.245 0.213 0.198
20btained by GPC analysis.
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Fig. 4. DSC thermograms of PAr-g-PS obtained
on heating.
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Fig. 5. DSC thermograms of PPO/GC25 binary
blends obtained on heating.
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Fig. 6. Glass transition temperatures of PPO/PS
phase in PPO/PAr-g-PS binary blends.
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Fig. 7. DSC thermograms of PBT/GC25 binary
blends obtained on heating.
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it} 100C #29 PS 999 T9 E=9 £
‘goll W} GC25% PAr 992 Ty AfolalA &3}
oz Wal= PAr/PBT &399) T,7F uehd
g £ 7 Urt. o]8F fejde]l A% PBTS ot
E 22ZE FZFAA%e] EV=ME FARHI
paAE o, ol 1etZE FEFAZE PAr Al
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Fig. 8. Melting temperatures of PBT in PBT/PAr-
2-PS binary blends.
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Fig. 9. Supercooling necessary for the crystalliza-
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Fig. 7914 PBT9 Tn& GC252] o] Z7}3t
ol me} Zaste] GC259) ol 30 wt% ol 4}
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ZE FF#A F PBTY A484E Z+= PAr A
IWEY §go] BL4S PBTY T, 247} &
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Bj3) PAr-g-PSe] PBT ZAsle] theh whal as
7hY &e 2eiEnh

Log tan &

0 50 100 150 200 250 300
Temperature ()
Fig. 10. Damping peaks of PBT/PPO (60/40)

blends compatibilized by (a) 0, (b), 3, (c), 6, and (d) 10
phr of GC 50.

Fig. 90| PBT/a8lZE F5¢A Bdco =2
dsle] o2 PBTe| ZAAs}el] ¥ syzy
T (To- TS H3E AR, 282 E 23
FA ) ggo] Fhgel wel (Tw-To)7t 5718
W, 2 &7} =7 GC25 > GC50 ) GC759) &4
2 AZE & 5 Utk o] Z YA a8z E FFF
Aol PBT Al tigh s axE BojFo}.

PAr-g-PS9] 343} &5. Fig. 104 PBT/
PPO (60/40) @l =o] GC50& &34 & A7}
% 4% damping peak®] ®W3E TAFEH,
GC509] gHeFo] F7igol wiel PBT 999 dam-
ping peak: & 2x 8, PPO 999 damping
peaks 22 LT F 0]FEPHA F damping peak
7t 2EAE & Y. o9 22 A= PAr-

Fig. 11. SEM micrographs of PBT/PPO (60/40) blends compatibilized by (a), 0, (b), 3, (c) 6, and (d) 10 phr of

GC 50.
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