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ABSTRACT: The effects of acrylic impact modifier (AIM) having core-shell structure and
processing temperature on polycarbonate (PC) and poly (styrene-acrylonitrile) (SAN) blends
have been studied with respect to their morphological and mechanical behavior. It was found
that, for 70/30 PC/SAN binary blend, SAN phase is dispersed in PC matrix, whereas 50/50
PC/SAN blend exhibits a phase structure in which PC, the higher viscosity component, is dis-
persed in SAN continuous phase. In case of ternary blends, PC/SAN/AIM, the core-shell
particles are located at the interface between PC and SAN with smaller dispersed phase
sizes. The impact strength and viscosity of the ternary blends were also increased. It was
found that these particles show the roles of decreasing the interfacial energy and improving
the dispersion and the adhesion between two immiscible polymer, PC and SAN, after adding
AIM. In contrast to binary blends, the size of dispersed phase of ternary blend, PC/SAN/
AlM, are significantly less dependent on processing temperature. These suggest that the dis-
persed phase sizes are largely determined by the matrix viscosity. Their sizes were found to
decrease by increasing matrix viscosity.
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Table 1. Polymers Used

9

abbreviation polymer molecular weight MWD characteristics source
styrene-acrylonitrile co- M, . 69000 . o LG Chem
SAN polymer ., : 146000 2.19 AN contents : 24wt% 8OHF
M, : 21000 .
PC polycarbonate 7., 40000 1.90 Low viscosity Dow 3022A
Core . Buthyl actrylate
AIM lici ¢ modifi M, (shell) (1700 A) LG Chem
Acrytic impact modther . 120000 Shell : Methyl methacrylate ~ IM805
(350 A)
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acrylic’ impact modifiers dito|n) £§ &4
F BlcAlo A AR 483 72 93
o Aol A3l IAA e} SHTA A8 479 =
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8 54 Jehidd.
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twin extruder (L/D: 42, screw A& : 40 mm)&
o] &3l screw rpm-& 20002 YA FHu B
WY 2xe diedlAd YeE £848 F3 25 7]
Fog 250, 270, 285, 300 CE &l EH3IL pel
leto.z BENUCE 2t 2AE9] E§ ¥ && Table 2
o ehf ST

Ao} ®|ZE A|RE 100 CAlA 33X AEF F,
Battenfield 75ton A}&7|& o|&3ld A&HE &
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Table 2. Formulation of Blend Samples

code PC SAN AlM Pending

temp.(°C)

PC/SAN PS-150 50 — 250°C, 270°C

blend PS-2 60 40 — 285°C, 300°C
enas PS-3 70 30 ’

PSA-1 50 50 5

PSA-2 50 50 10

PSA-3 50 50 15
PC/SAN/AIM PSA-4 50 50 20 250°C, 270°C

blends PSA-8 70 30 5 285%, 300C
PSA-6 70 30 10
PSA-7 70 30 15
PSA-8 70 30 20

HE. 7t zHEe F=E =R sk

RheometricsA}2] capillary rheometer& o] £ 3}
Z17zte]l EdY 2Tl ATES 6.85secTofA
1280.21 sec”' 742 W3A7|8] Agtg Wsie] wg
YEE 2380

£Z Z&x. Tinius-Olsen 22 A|F7|& A}L-3}o
notch& ¥ Aol 60 mm X 10 mm X 6 mm 57|
o NHEoz AedA izod 34 ZE ANPE &Y

th.
ot g o

2827 PC/SAN E3leE,

2EEX| Fig. 13} 2& PC/SAN 2484 Edc
AX zgHE Ztzk 70/30, 50/5002 JHEL o,
BE22) ¥35E #2% SEM ARAo|t},

Fig. 19] 70/3091AM & 449 PCARo| etch-
ing=]o] 13 SAN A Eo] Bk oz &3 gl
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Figure 1. SEM micrographs of PC/SAN 70/30
blends. Blending temp. : (a) 250 C and (b) 270 C.
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Figure 2. SEM micrographs of PC/SAN 50/50
blends. Blending temp. : (a) 250 C and (b) 270 C.
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Figure 3. The effect of temperature on the viscosity
for PC and SAN: (@) PC and (ll) SAN.
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Figure 4. TEM micrographs of PC/SAN 70/30 blends: (a) with 5 phr, (b) with 10 phr, (¢) with 15 phr, and (d)

with 20 phr acrylic impact modifier.

1092

Polymer(Korea) Vol. 20, No. 6, November 1996



34874 23 = PC/SAN/Core-Shell 373 B Ao ZEZA Y EAd F% AF

15 phr o]dME nE AIM A7 5 Aol AA
o HAHA A1, ok AIMel Fld w
10 phr2€] BAMR SANe] =Hgl =7]71 24 2
253 J&E ¢ At

ol9} Zo] AIM ¢xte] A= AU Afde
SANA, %o} F71845F PCot SANS AR
A g omE Feol= PCRdle REHA &
gte}, o)# ¥ A== Cheng Fo]° g PC/brit-
tle polymers/core-shell 72 B7ZHA BTN
core-shell A7} ©& F 9| AR A=
A3} Dekkers So|'® PS/PBTe] ujA g4 EdAcd
core-shell YAHE A& 3, 1 42 A
tE 5 aEze Add EA e AR dAF
Hrh thd LEA BA=AM 4 Ao mE2A7}
oA MY AUNE AF3] A% A+ O¥
Al Bol =R = Attt

Hobbs 5&° tHJEAGA o]FolA: 4 REZ
A A7 ARZY A P& devhes d9d &
o] Harkin's 4ol ARAY (Yna) F5E ¥l o
£ (1)A17} 22 spreading AlF (A& A ts}
Art.

AN =72"7Y2" "3 (1)

A7) (DA 3R ANA Ay, A3<001d 242
ol 13 3480 SYPHA oz EAdrhe
Helc},

0|47} o] Hobbs 5&° oj2] n¥at BA=A
2Ez22 YL oE] fAsld (DAL ©1 83 A
Az 3 AYe WYs FEE AR 23
1} Cheng 52° Mz 4440 e nEx B=
o AL, T RER ARz AZAFE, §AF Tl
Yol Aojmz 47| (1)Ae] RA| Ferha F%
o] B&talgdrt. =, Cheng 5&° core-shell 4=}
7t A 4 e A AXSHEAE FHEH] A
2A8 A5, o (2)4g WS A, 19 2 4
AEA 32 core-shell Y7} Hao A A=A
g 7zt Fo) RIHAG T Basigrh

N2> 713 723 (2)

#Falol A20RA A65 1996 114

A71M 712, 7135 723> 134 2, 154 3, 29 3 2R
Aztel AmAHolrh. Ayl (2)AdA  34E0]
core-shell +2& zte= YAtola JAHY shell +x
7} & 18z, & 9 2458 L4 A
723=07} Boh 123122 (2)4& 7,>75°] €

o]2 ¥ o] Bdl=d] HEAA Bal. PC/SAN/
AIM 70/30/15 EBJ=dA4 SAN £4E 14E,
PC dA&AE 245, AIM ¢4=E 348#l= 34,
34 %9 shello)] PMMAojnz PMMAS$} SAN
(AN 3 24 wt%)S 484 e v, PCe}
= uggAde|na® yyi=001 2] (2)& 7>
7o & "t}

SAN® PCe| AHAH] 7,,=0.48x10"° Nm™!
o|z1%#% PC2 PMMA<}te] ARFEQ] 753=0.17 X
103 Nm™'¢e) g&5%2 7IXEE 7,>7,301 AW
core-shell == 13} 24829 AW, F, PC}
SANe] ARl A sh= Ho] o]&29] A4t Av}e}
A¥A7 Fig. 49 dx &t £ AIMo] PCs}
SANe] AHel X3l upe} F Aol AHA o
20180l 4 29 =Hd A7|7 3A ZAHUASE
Fig. 4ol &8 4+ vt

Fig. 5= PC/SAN Edceo] A& 50/500.=2
AAEHA stz AIMe] %& 5, 10, 15, 20 phr H7}
8oy 250 °C, 200 rpm ZA dlojA BAP &, &
2% TEM ARzle|ch ARale|A 70/30 24ohe v
& SANo| d&4, PCrt #414E o1 oy
o7)e) AIME 9318 7%, 15 phrFEl= 72
o] AIMo] SAN=z} PCe] Awe] AXgda FAld
A PCel =i}l 27)71 2A Fol e #3d
F At

o] ¢ AT olu] AHE vl glE Cheng Fo|°
F4% g2 (1)2]9A4 SAN3} core-shell &<
PMMA7Z} 840l A7l W& TL&A 712.>75
olzg AIME SAN3} PCe| AlHe] EXjdrie W
43 dx3Et

o]2]3t Ayl= PC/SAN EBdl=od 9lof & 1z}
ZF ol o] A& T FAE EASE ol
AIME % nEA AW AR UASE & F
Azt

&2 4% Fig. 6& PC/SAN Ed=dA AIMe
ek we 27 2= ¥slE Jebd agolth PC/

1093
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Figure 5. TEM micrographs of PC/SAN 70/30 blends: (a)

with 20 phr acrylic impact modifier.
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Figure 6. The effect of core-shell acrylic impact modi-
filer on the notched izod impact strength for PC/
SAN: (@) 70/30 and (A) 50/50.
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Figure 7. Viscosity vs shear rate for PC/SAN 70/30

blends with addition of acrylic impact modifier: (@)
0 phr, (A) 5 phr, and (IB) 20 phr.
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Figure 8. Viscosity vs shear rate for PC/SAN 50/50
blends with addition of acrylic impact modificr: (@)
0 phr, (A) 5 phr, and (l) 15 phr.
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Figure 9. Blending temperature dependence of the do-
main size for PC/SAN 70/30 blends with addition of
acrylic impact modifier. Blending temp.: (@) 250 °C,
(A) 270 °C, and (O) 285 C.
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Figure 10. SEM micrographs of PC/SAN/AIM 70/30/
10 blends. Blending temp.: (a) 250 °C, (b) 270 iC, and
(c) 285 C.
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Figure 11. Average domain size vs matrix viscosity
for PC/SAN 70/30 blends with addition of acrylic im-
pact modifier: (O) O phr, (@) 5 phr, (ll) 10 phr, and
(A) 20 phr.
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Figure 12. Average domain size vs viscosity ratio( P)
for PC/SAN 70/30 blends with addition of acrylic im-
pact modifier: (O) 0 phr, (@) 5 phr, () 10 phr, and
(A) 20 phr.
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Figure 13. Blending temperature dependence of the
domain size for PC/SAN 50/50 blends with addition
of acrylic impact modifier. Blending temp.: (@) 250
C, (A) 270 C, and (O) 285 C.
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(a)

(c)
Figure 14. SEM micrographs of PC/SAN/AIM 50/50/
15 blends. Blending temp.: (a) 250 C, (b) 270 C, and
(c) 285 C.
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Figure 15. Average domain size vs matrix viscosity
for PC/SAN 50/50 blends with addition of acrylic im-
pact modifier: (O) 0 phr, (@) 5 phr, (M) 10 phr, and
(a) 15 phr.
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Figure 16. Average domain size vs matrix viscosity
for PC/SAN 50/50 blends with addition of acrylic im-
pact modifier: (O) 0 phr, (@) 5 phr, (H) 10 phr, and
(A) 15 phr.
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