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2 % g AREAE AMS-ste ¥ 4484 poly(butylene terephthalate)/poly(phenylene
oxide) (PBT/PPO) B =9l 444& FANI L FARAAE T4 AYEA Edcs
Azxste ZAstd Bl RE2x] € 7|43 B4 4L s JAAEY Bl o
Tt £3 EAAA ©E RE2ZX] ¥ JAF BEAY WsdE BRI AL =
= polystyrene (PS)o] FAJ &0l PPOS} 484& 7INAME PBT @ete] -COOH} ®Hg-
o] 7ted BF/E T Al FFH B34 ALHAE AU WA BEYQ 9
ZA718 ##38l=  poly[(ethylene-co-glycidyl methacrylate)-g-polystyrene](Modiper), poly
(styrene-co-glycidyl methacrylate) (SGMA) % &A}Zdo] X 3= o] Y= vlgA PS(RPS)
& A3t o)F Bz mE2X9 J|AH EAHL 23% A7 RPS/ 714 a3
Q g ALIAE AL oe RS ¢ F AU AW, AL AN T3} A
AEA Bld=2s FET FAAEE /AR 23Q0 old 2ARAAQ poly(styrene-b-
(ethylene-co-butylene)-b-styrene) (SEBS) & H713ld 234 %9 Algo] F43 Z71s1 ).
g TR EFHA B AE 9¥L FEF A 1x2 PPO, SEBS9} RPS
€ ¥ Ed™s| SEBSE PPOAANA mlAlAd AE2A|A PPOAY 1371 23t2 PBTe}
£33 PPOAd &3l¥ RPS7} PBT2} PPO9] AW A wtgo] douA $=3 HAeu &
do]l g Ww opg BAMGe =7l FolA JAA BAE 584 UEhdh

ABSTRACT : The factors affecting the morphology and mechanical properties of quaternary
blends of poly(butylene terephthalate)(PBT), poly(phenylene oxide)(PPQ), a reactive
compatibilizer, and poly(styrene-b-(ethylene-co-butylene)-b-styrene) (SEBS), as an impact
modifier, were investigated in attempts to obtain toughened blends. Three different materials
were employed as the reactive compatibilizers. Each contains a functional group which can
react with -COOH end group of PBT and its main chain consists of polystyrene (PS) which
is known to be miscible with PPO. They are poly[ (ethylene-co-glycidyl methacrylate)-g-poly-
styrene J(Modiper), reactive polystyrene (RPS), and poly(styrene-co-glycidyl methacrylate)
(SGMA). Among them, RPS containing oxazoline groups was found to be the most effective
compatibilizer in terms of morphology control and imprevements of the mechanical proper-
ties. The impact strength of the ternary blends without an impact modifier was not in-
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creased significantly. However, when SEBS is added, the impact strength and elongation
were improved to a great extent. It was also found that the mixing protocol plays an impor-
tant role in improvement of the mechanical properties.

Keywords: poly(butylene terephthalate), poly(phenylene oxide), reactive polystyrene, reactive

compatibilization, impact modification, mixing protocol.
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Table 1. Characteristics of Materials Employed in This Study

mé:(t)zl;:al chemical structure M, M, source & grade remarks
PBT poly (butylene terephthalate) 61000 25000 SKI, 1100B
PPO poly (phenylene oxide) 22400 Asahi Kasel, P0402
Modiper poly[ (ethylene- co-glycidyl meth- N.A N.A  NOF corp., A4101 7.5 wt. %
acrylate)-g-polystyrene] GMA
[(42.5-¢0-7.5)-g-50.0]
RPS reactive polystyrene 130000 70000 Japan Cat., 5 wt.%
RPS1005 oxazoline
SGMA poly (styrene- co-glycidyl methac- N.A. N.A. Synthesized 10 wt. %
rylate) GMA
SEBS1 poly[ styrene-b-(ethylene- co- 21k-p-112.5k- N.A Shell, Kraton PS 27 wt. %
butylene)-b-styrene] b-21k G1651
SEBS2 poly[styrene-b-(ethylene-co- 7k-5-37.5k- N.A Shell, Kraton PS 27 wt.%
butylene)-b-styrene] b7k G1651
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Table 2. Compositions of Blends Employed in
This Study

sample SEBS compatibilizer
number PBT PO (1651 G1652 Modiper RPS SGMA
1 30 70 - - - - -
2 50 50 - - - - -
3 60 40 - - - - -
4 70 30 - - - - -
5 60 40 - - 10 - -
6 60 40 - - - 10 -
7 60 40 - - - - 10
8 60 40 20 - - 0 -
9 60 40 15 - - 5 -
10 60 40 10 = - - 10 -
11 60 40 5 - - 15 -
12 60 40 0 - - 20 --
13 60 40 - 20 - 0 -
14 60 40 - 15 - 5 -
15 60 40 - 10 - 10 -
16 60 40 - 5 - 15 -
17 60 40 - 10 - 10 -
18 60 40 - 10 - 10 -
19 60 40 - 10 10 - -
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Figure 1. SEM micrographs of the fractured and etched surfaces for the PBT/PPO blends.
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Figure 2. Izod impact strength as a function of PBT
content in the PBT/PPO blends.
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Figure 3. SEM micrographs of the etched surfaces for the 60/40/10 PBT/PPO/compatibilizer blends ; (A) With-
out a compatibilizer; (B) With Modiper; (C) With RPS; (D) With SGMA.
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Figure 4. Mechanical properties for the 60/40/10
PBT/PPO/compatibilizer blends : (A) Without a
compatibilizer; (B) With Modiper; (C) With RPS;
(D) With SGMA.
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Figuie 5. Mechanical properties for the 60/40/10/10
PBT/PPO/SEBS1652/compatibilizer blends : (a) With
Modiper and (B) With RPS.

& PBT9] -COOH EA=e]zgl 1712cmdlA g
Fol7b wtgol 93 Fadle AE HAFE Urh
Alge) F35 2ol g BAIY] Y3l whg Ae d
34 9= C=0 out-of-plane bending?) 727 cm™
N e} FFEE XA o447 2 FTIRAY
Aol £ 2ZHg7)e] vhe-g I 5 Aoy of
Hyo EAvje]=zr} PBT9} PPO AAle] A5 0]
ag} FHo| 1 olulo|=r]e] FBE AVIE UF
yrol ukgo] dmp} YA FFH £
A 3g

PBT/PPO/SEBS/RPS ®al=. dutzx oz oA

618

T T T T T
/—\/\/\\ Y
[\ :
(A)
@
e
2 |
g l
e
<
I
L 1 N }-v L L
1800 1600 1400 1200

Wavenumber (cm™!)

Figure 6. FTIR spectra of (A) PS and (B) RPS.
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Figure 8. FTIR spectra of (A) PBT and (B) 60/10
PBT/RPS.
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Figure 9. SEM micrographs of the etched surfaces for
the 60/40/10/10 PBT/PPQ/SEBS1652/RPS blends :
(A) Simultaneously mixed; (B) RPS premixed with
PPO and SEBS; (C) (RPS+PBT) with premixed
(PPO+SEBS).
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Figure 10. Mechanical properties for the 60/40/10/10
PBT/PPO/SEBS1652/RPS blends : (A) Simultaneously
mixed; (B) RPS premixed with PPO and SEBS; (C)
(RPS+PBT) with premixed (PPO+ SEBS).
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Figure 11. Izode impact strength as a function of
RPS/(SEBS+RPS) ratio in the 60/40/20 PBT/PPO/
(SEBS+RPS) blends.
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Figure 12. Elongation at break as a function of RPS/
(SEBS+RPS) ratio in the 60/40/20 PBT/PPO/
(SEBS+RPS) blends.
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