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2 9:H484d ABS/PPO EJSE 44345 A& vhetdol o8 99y 25 @ 24Y:
& A 7Hzho 2= ABSel PPO 5 B34 9§ 94 mixing, ABS, PPO, 4884
3 maleic anhydride (MA)Z #2A17] $A] mixing (A-series2 HA]), I2l7 MAZ 7138
PPO<] ABS¢} dgsldl2 we-A7l 214 mixing(B-series2 %Al ) 9] 4] 7}xjojt}. ALgd ABS
€ olz¥g=uEg, ~ed ¥ el (BR)e] 249 uje} ABS-1, ABS-2, ABS-3, ABS-42
et whexe] g FAZEE 9% mixingEthE $4] mixinge], F FAIHTHE &34
mixinge] © ¥4 Jeldth ol2M vtz 2 slpd uwl, ABSO AL Aol AlgAo],
MAE 74249 PPOS} &34 Alolo= yhgAlo] EAlsh= 7l EE UAIE 4 ). AxHo =
& (2) 10wt% et MA 1wt% 7} $48 ABS-3B/PPO=50/500] 713 & 2AZw
(47 kg-cm/cm) 9t E¥Y 2% (110 C)E BYPoH, 60/400] theo g &9t} oj= ABS-30)
7% agglomerated J1F4o] 4445149} WHe9tEA] wheA S dRAIAI7) Ao g AN

ABSTRACT: Enhancement of heat deflection temperature (HDT) and impact strength has
been investigated due to the various processing conditions of reaction extrusion. Three pro-
cessing methods employed were ; the simple mixing of ABS and PPO : the simultaneous
mixing of ABS, PPO, compatibilizer and maleic anhydride (called A-series) : the step-wise
mixing of the mixtures of ABS, compatibilizer, and the MA-modified PPO (called B-series).
The ABS materials which were comprised from acrylonitrile, styrene and butadiene
rubber, were divided into four different sorts according to the contents of each component,
named as ABS-1, ABS-2, ABS-3 and ABS-4. The ABS-3B/PPO blend prepared by the step-
wise mixing showed the highest impact strength. The proposed reaction mechanism was exis-
tence of the compatibility between ABS and the compatibilizer, and the reactivity between
the MA-modified PPO and the compatibilizer. The highest impact strength (47 kg-cm/cm)
and HDT(110 'C) were obtained in ABS-3B/PPO at 50/50 in the presence of 10 wi%
compatibilizer(2) and 1 wt% MA, and 60/40 was the next. The agglomerated rubber shape in
ABS-3 was believed to enhance the reactivity between the compatibilized ABS and the MA-
modified PPO.

Keywords: reaction extrusion, impact strength, heat deflection temperature, ABS terpolymer,
PPO(poly(2,6-dimethyl- 1,4- phenylene oxide)).
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Table 1. Characteristics of the Used Chemicals

tensile  heat meltindex impact

sample "("ﬁ;’;‘ strength deflection (200°C,  strength
(MPa) temp{) 21.6kg) (kg-cm/cm)
AN: 20, SM: 60
ABS-1 BR: 20 480 8 50 18
AN: 15 SM: 45
ABS-2 BR: 40 360 75 15 22
(bimodal BR)
AN:15 SM: 45
ABS-3 BR: 40 350 77 9 23
(agglomerated BR)
AN:15,SM:35
ABS-4 BR:50 320 73 6 27

PPO  Asahi Chem. X-0101 840 145 0.52 5
AN : Acrylonitrile, BR:Butadiene Rubber, SM: Styrene mono-
mer.

99



ol %3

Figure 1. Comparison of phase morphology of butadi-
ene rubber in ABS-2 and ABS-3 by TEM.

EW% 106-91-2)= FMo] gz A] Bt 142,
H 3L 1.074, &% 95% 2 o9 37z g zx
Atk

0
|
CH2—CH—CH2~—0—<}—?=CH2
0 CH,

A4BAE PAY W GMA e Zalsio
GMA #3Jo] 2wt% THE A28 AL3(2)8
23, GMAZ} 10wt% 83 terpolymer AL
A& 4484 (10) o2 23}

7488 o A4 w8 4E7]:= Haake Rheo-
cord Fisions 90003 W&P ZSK-25 o2 137
£ AMgEiglon, 92 ¢2rE A1 A Uit
th 32¢ 42718 AT (BE EF] = 7}
A 4&71& 23l HDTS 2AZSE vad).
42719 wgzze 270 T2} 70 rpmolglTt. ol
o AY AI7IA] FPoz wggtEd o3 AgE

100

. OI’B]’E‘ . %})sé.?_ .

253435 - HeA

Azstdct. @A ABSe} PPOE Edc= zAys
Wol ERNZEd F 714 &5 2E8Z olgde
oFFAE H7iskA gfo} o]& ©& EBdHolg B3
o FHAZ 2L mixerE o]§3d ZE A8Q
ABS, PPO, 4&38l419} MAE $7¥d Yu g
Al 731 (A-series), AMA 2 A8 PPO2} MA (ma-
leic anhydride)& WA ol ¥WgAI7) & 4434
9} ABSE Yol mixing (B-series)3l] A|2& A
Zsi ot

7|71 84, JOEL JEM-1220¢] TEM& o] &3}od
ABSe] 4 geiehg BEEN .

HLRE T, 2A7A9 transition regiono]A]
Yo 2EA ey AE3 9 TYS 437
2l8) Polymer Lab.©} DMTA Mk ME& ARty
t}. old Al&E AEFE 2mmx8mmx30 mmeo)
bar type®] A|8& compression moldingg ©]£3}
o 2314 20 bendingd) ©}& dynamic mechan-
ical €8¢ A} fEdo)L= (T 23 88
22X (T8 AEE $i8td Perkin-Elmer DSC-7
o] DSCE AA2¥ES/ dA $&45 20 C/min
2 718% % quenching3ie] f&sigc).

A73%E v Dynatup (POE 2000 TM)A}e]
notched izod imapct strength tester& A}-3}o
ASTM D256 7o ulz} deoy FHNYL 3
Ach A}8§ Al8= 3mmXx10mmXx64 mm bar
type2 2 Alge] F2 notch& Wi $248 713}
b=

PHY 5= Yasuda Seikirle] U test7] 2 o]
$38le 6.4mmx12.5mmx120 mm bar typeo 2
18.6 kge] 3tzoz HA st

ot ¥ oy

DMTAo] gt #4. ABS/PPO Edxc 2| xdlo)
W 71xZA}2 ABS-2/PPOs} ABS-3/PPO =
Alzele] i3k DMTA Z3 & t)E3<Q thermo-
gramo| Fig. 2¢] ©45]dct. Fig. 2ac] ABS-29}
ABS-3 gl PPO9] thermogram % storage
modulusgl E’ o], Fig. 2boll= tan 89] oz =4
HAew, ABS-29] T7} 125 €, BA0l7} -75 C
°]i, ABS-39] T,7} 120 Cola BAo|= -75C

Polymer(Korea) Vol. 23, No. 1, January 1999



Wzl 7H3EA @ 4§44 ABS/PPO gd=el F

a)
E A
i % %
g PR
3 3 \
3
o —n—ABS-2 & }?
—o— ABS-3 % a
—a—PPO %. A
| v A A R
Temperature ('C)
b) 2
]
—u—ABS-2 ja
P —o— ABS3 8t
s —a— PPO ’ “ {
= o.\
£ Iiw N
.g o | ]
@ o e — i A
a i [ =
o
fh 5 ::M A“A
T T T T

T T ¥ T N
150 -100 50 0O 50 100 150 200 250 300
Temperature ('C)

Figure 2. DMTA thermogram of ABS-2, ABS-3, and
PPO.
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Figure 3. Heat deflection temperature of various
ABS/PPO blends by simple mixing.
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Figure 4. Impact strength of ABS/PPO blends
simple mixing.
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Figure 5. MA dependence of impact strength of
ABS-2B/PPO=50/50 with different amount of
compatibilizer.
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Figure 6. Compatibilizer(2) dependence of impact
strength in ABS-2B/PPO and ABS-3B/PPO with 60/
40/, 50/50, and 40/60 compositions.
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Figure 7. Impact strength of ABS-2B/PPO and
ABS-3B/PPQO as a function of MA content with
10 wt % compatibilizer(2).
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Figure 8. Impact strength of ABS/ PPO with
10 wt % compatibilizer(2) and 1 wt % MA.
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