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ABSTRACT: In this study, the PPS/ABS blend system was investigated in order to collec-
tively identify the relationship among blend morphology, chemical compatibilization and ther-
mal property. ABS resin was chemically modified by the incorporation of maleic anhydride
through reactive extrusion for enhanced compatibilization, and PPS, ABS and the modified
ABS were blend by a sing twin screw extruder. The effect of chemical modification of ABS
on the morphological, mechanical, and thermal properities of the resulting blend was exam-
ined. A strong interaction was observed between PPS and MABS by optical microsopy as
well as scanning electron microscopy, exhibiting a well-dispersed morphological feature. The
PPS/MABS blend showing a single glass transition temperature was observed in dynamic
mechanical analysis, demonstrating a pseudo-homogeneous phase morphology induced by
chemical compatibilization. PPS/MABS blend also exhibited an enhanced thermal stability
and heat distortion temperature compared with modified PPS/ABS blend.
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Figure 1. FT-IR spectrum of ABS, MABS, PPS/
MABS.
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Figure 2. Polarized optical microscopic images of the PPS blends.
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Figure 3. SEM photomicrographs of fracture surface of the PPS blends.

ABSe] Bedls #ito] £& 2E2X9 E4S Y
Ellin|, MABSe| 79l &4 (dispersion)o]
£ 548 Heith ol= MAHY =¢oz ols
PPSst MABSe9 g4l S45U7 o2
MABS7el z7i7d Zaddan Aggc. g
MABSe}t PPS7t #43hs oA e 2E2x9) 34
FAotetA EgE MABSE Aol R #Aga
MABS dolglz #&=e Zold. olad Fge

370

MABS9] &ae] 50%, 70%% =Zridld ulgl
MABS¢] Heole] zZ7]|9} #71 F7l8le= Aozw

Al % 4 otk widd] ABS/PPSe] ZHgd:=
ABS ©=o] B@dd gojels} BasA ¢n ABS
o] ol Frigd el ofFA Uehl= Az
ABS’o] AlHe] A ZAH Frlsle S48 wa
g 7 AUtk "ty Je3AE ABSe AW P
HEAAN, ABSHe] 3718 Zardles ans &

18

Polymer(Korea) Vol. 24, No. 3, May 2000



PPS/ABS £z gdistd /84 &

Pk

o FAo] MABSE golg] #elz J4AUts
€ $JIE F At
Figure 3& Zd=9 mddg A0 ZH o
23 Aoju}k. a3oA ABS o] F713tl
AAEe] $YU% (number density)7} F7t€&
F 9lon, =3 ABS dzta7lE= MABS {izle)
719} vl AY 47t Atk AL #AFE F AU
g ol A3l = W&olth. £ o] SEM
Aol Folze AMe dgsi7t =9¥ Fig-
ure 32| 2% oA HEE AHG FEIH
Zo] ABS iAol g (fracture) 23 Foll
PPSe} @Al &R Uzithe ARdoltt. ol& 443
A7t =EYHA 4 A$ HTBA ABS dAE
PPS 4o z%E He|Ho HBolx U ZHedd= o
ZZo|t}. olg FU HEs HFAs] 3o ol
2 F, ABS ¢xEel #ag doghe dgsid
g A& Figure 4o Yehiio. agdozi
ABS o ng ZEEo] TFHA UL E
#olgt 4 low, ABSe} PPS AW ¥dlE &
© K2
gt

g

oy e ool

oo e

O

F ok ABS a7} stgA] msichks AR
PPSe} ABS9| 43 zg3o] F7isdeS 9v)
t} o]ZRE A& EYo] BI=9] 7iAA B
4 B 719 Aoz sldHY, ol## e
x}%o) #¥ " PPS/ABS EJ=E9 7AR BA
ANEE T3l AFTE & AU

DMA £4. DMA2%E Z=dd" PPS/ABS 2
PPS/MABS Z3co] A% &4 &7 tan 62 Fig-
ure 59} 6] UehHrh. PPS/ABS & colA
PPS9] 3ol Z71gtol wat felida nFdolA
o} Btd g2 ¥az F7ley, 3 fEdoler s
Az $718e ¢ + Utk ol ABS9} MABS
= A9 TYE AL &S e Figure 69
] PPS/MABS (5:5) E3l=¢} PPS/ABS (5:5)
Bd=9 tan 6 HolaE AHEY, M= dd A
ol 2= & vehdd] vlsld FaE Frhe feldole
=& Yehliz ot o]= PPS/MABSe| ZA$d F
47te} Qo] o FolM GY A 2EE FAs}A
gt PPS/ABSe] ZAfdls M2 SYP&EQ oz &
Aet] £ e HolexE FA¥rh. DMAJ a3
o ARG A7 AFd wRsTA At

TGA 4. Figure 7& PPS, ABS, MABS 2

#Faloi A247F A3z 20003 5

oXx

Figure 4. SEM photomicrographs of the PPS/ABS-
&MAH (7:3) blends.

88l
86
84l
82
sof
784

E’ (MPa)

7.6}
7.4 ——PPS

AR— PPS/MABS(5:5)
PPS/ABS (5:5)
7.0 ——- ABS(MABS)

6.8 ! L 1 " Il 1
40 60 80 100 120 140 160

Temperature (C)

Figure 5. Storage modulus of PPS, ABS and
blends.

PPS/MABS & A4slA 20 C/mino g 42417
FEo2HH 800 C7HA €& TGAZFoltt. Fig-
ure 7914 B5o| 4% PPSe} ABSE zHz} 520
T& 400 CTHRIANA dEE7 AlzsEes Aoz #
Ao, BAce] Ao ABSAT PPS4ol
Ztz} A& He F 9l 2 245 Jehn

Utk old Bz ¥3sl= ABSE &
FEH 27 7 SkEle AL ¢ F e

2

ABSe Y4 42g FVMTIe oz WaE

& X3k PPS7t 0|88 # gol AU

MABS7} A% 7 $ol= ABS7 AMR" 7 %9}
371



fuc)
o
N
ofl,

08 pps
--------- PPS/MABS(5:5)
0.5f ... PPS/ABS (5:5)
——-— ABS(MABS)
041
« 03}
c
(]
8 .
0.2}
0.1}
0.0} T
1 . 1 L L L
60 80 100 120 140
Temperature (T)

Figure 6. Tan & of PPS, ABS, and blends.

Weight (%)

0 ) 200 ‘ 400 ' 600 ’ 800
Temperature (T)

Figure 7. TGA thermograms of PPS, ABS, MABS,

and blends.

Atk zlolE Yehl A Pt

YHH 2 EX. Bdco] 99y £5& 32mm
Agd g ZIBIE AHE F99 A&HY ex
B Addes B4E 53 Aojth. =9 g
¥ 259 S vAE ARAEME E4E ¢l
271, 27 ¥, ¥4 ¥y 2 AWZYE € IH
YEBE S & 4 Qo). Figure 82 A4&34l9] &
Fol @& ABSe] ’E}%“?‘;i}ql w2t PPS/ABS 23
=9 99y LEE 239 A el RozA,

372

ol
2
H1
z
oL
=
o}
of)
)

—a— PPS/MABS
100 e PPS/ABS

©w
w
T

Heat distortion temperature (C)
& 8
T T

]

1 " 1 i 2 1 - 1

0 20 40 60 80 100
PPS Content (wt%)

Figure 8. Heat distortion temperature depending on
ABS contents.

PPS/ABS Edz=nr} PPS/MABS EJ=9A o
& S48 B4e Usde BT £ AT 48
Yol A @ PPS/ABSHEA A=t 74 2
22 Alole) nEAEe] A”o|Me) Hato] A
@) dgo) A Re LA Yol T W)
Al &5 z)qt, PPS/MABS Ed== MAH®] %¢o
2 A3 B84o) F7teld A—AMe Wl B
o 852 74 AHolA Dol 2 Aoile 4AE
dehin 9ge @ 4 9

4 £

1. PPS/ABS Edco|A z+ JRo A
X771 913l ABSo]l MAHE whe ot uby
olg3ld agH oy IulxEAH MABSE A =3}
4=

2. PPS/ABSe} PPS/MABS Eal=o wZgx
& B ABSO] #A$dl vlmad = ABS AMd PPS
ol NHel Awel ZHN YAEe FUEI} 27}
Hol, #UtAl BFEHo] 9o £t (distribution)o]
Fe wEzx9 EAE Noln, ABS Uxar|=
MABS {jzte] =)o} viz3tAY o2t A AL
@ AJHe] TRl MABS wWolgls} A2 S
¥4 (dispersion)°] F& £4& Bt}

3. PPS/ABS BHlcoMo fdAe AwdAe

oo
oXx
tlo
Lo ofn

Polymer(Korea) Vol 24, No. 3, May 2000



PPS/ABS &= Hd8d/E4 4

#3& Jvehlied dHsld, PPS/MABS Ed=+&
AW HE o B ABS YAEo] PPSe} ¥4 st
He Ag 38 £ Al

4. PPS/MABSE@=9] 4848 DMAZRE
B2 A, 9 fElRolexE Ul e ¢

i1 E (=

5. PPS/MABS 8d=& PPS/ABS =9 ]
3l $4F A 22 & Jepdg BEY 5 9]
o=

LAl 2: 2 d7E Ay 54712d7H|
(96-0502-06-01-3)2] Qo2 5oy, ol
=YY,

Ho
g

n2|_-

in}
1. ]. T. Edmondas and H. W. Hill, US Patent 3354129

(1967).
2. B. T. Tabor, Eur. Polymer J., 7, 1127 (1971).

#2|of #2437 A3% 20003 5¥¢

3. D. G. Brady, J. Appl. Polym. Sci., 36, 231 (1981).

4. L. C. Lopez and G. L. Wilkes, /. Macromol. Sci. Chem.
Phys., 29, 83 (1989).

5. J. T. Edmonds and H. W. Hill, US Patent 3624835
(1970). .

6. G. P. Desio and L. J. Rebenfeld, /. App. Polym., 39,
825 (1990). ,

7. P. R Subramanian and A. 1. Isayev, Polymer, 32, 1961
(1991).

8. D. R. Budgell and M. Day, Polym. Eng. Sci., 31, 1271
(1991).

9. J. D. Schultze, 1. A. D. Engelmann, M. Boehning, and J.
Springer, Polymer for Adv. Tech., 2, 123 (1991).

10. C. B. Bucknall, “Toughened Plastics”, p. 90, Applied
Science Publishers Ltd., London, 1977.

11. D. R Paul, Makromol. Chem., Macromol. Symp., 78, 83
(1994).

12. R. Greco, Makromol. Chem., Macromol. Symp., 18, 141
(1994).

13. L. Mobitzer, H. ]J. Kress, C. Lindner, and K H. Ott,
Angew. Makromol. Chem., 19, 132 (1985).

373



