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Z=&8 : Poly (acrylonitrile—butadiene—styrene) (ABS) /polycarbonate (PC) (70/30, wt%) E@1=9] A-L3AE
H7Vete] olF AEVIE AlES AFSIIT AREE 4834l ABSe) maleic anhydride (MAH) 9} dicumyl
peroxide (DCP) & F7}slo] wh3-¢ta-S Ealo] 28| EAZI ABS—g—MAH |t ABS/PC(70/30) E-A=o
FEBAIE 5 phr 7K A9 TS & F7hs A koL, oF 52.25 MPasllk] 55.03 MPa= ¢kt
S7FISitk ABS/PC(70/30) ER1=9] fsts BAS S7st Ay} A8siAl A7 Al whe e dYelA &4
£ 7P #EEglon, olel 22 E SR ﬂ%@%ﬁu} AR B o 2 Ueldtl 3 ABS/
PC(70/30) BAl=e]| ABS—g—MAHE 1~10 phr 37} Al 24W4R1 PCE] A7) oF 1.2614] 1.5 ym®z 2 W3}
7t eSS o] e ATt daEA AZRAYE S Y E’riﬂc & 28an QRS TR RE
ABS—g-MAH9] &) 5 phrd wl ABS/PC(70/30) Edl=o) &32Ql AgsAz 2838 & & 3tk

Abstract : Polymer blends containing poly (acrylonitrile—butadiene—styrene) (ABS) and polycarbonate
(PC) (70/30, wt%) with compatibilizer were prepared using twin screw extruder. Compatibilizers were
prepared by reactive extrusion with the ABS, maleic anhydride MAH) and dicumyl peroxide (DCP) using
twin screw extruder. In the ABS/PC (70/30) blends, tensile strength did not change significantly, but
increased from 52.25 to 55.03 MPa when the ABS—g—MAH was added in the amount of 5 phr. From
the results of rheological properties, storage modulus of the ABS/PC/ABS—g—MAH blends at low frequencies
showed lager value than that of the ABS/PC(70/30) blend. From the results of the morphological properties
of the ABS/PC(70/30) blend, it was observed that the drop size of the PC ranged from 1.2 to 1.5 um
and did not change significantly with the addition of the ABS—g—MAH(1~10 phr). From the results of
the storage modulus, complex viscosity, and tensile strength of the ABS/PC (70/30) blends, it is found that
the ABS—g—MAH is an effective compatibilizer in the ABS/PC (70/30) blends when the ABS—g—MAH
1s added in the amount of 5 phr.

Keywords : ABS/PC blend, ABS—g—MAH, reactive extrusion, morphology, rheology.
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bilization) &} Fo1—4 483} (core—shell compatibilization)
o] AME 7 kY Methyl methacrylate, styrene 183 maleic
anhydride MAH) & 7|HEC2 3t Fo]—4 4834 Fo] tliEzd
oot} TSt polyamide, polypropylene “1#] 3l polyethylene
terephthalate 5] ABS—g—MAHS HFS- E31= (reactive blend)
3lo] 7321 (toughness) ¥ FAUEE A7 7% Has
a7} QAT Wildes 52 ABS/PC S0l 4442 amine—
functionalized SANS A}8-3+51©7 ° Balakrishnan 5< PC
ol ABS-g-MAHE A3 7ksle] st 2e wdasila,'?
Elmaghor 52 PCeoll ABS—g—MAHE F7}slo] PC7F A2
Uehlis Bl Aol A7eh 218 whast v 9ok

£ AFeAE oF AETIE o8 NEYUES F3lo] ABS—
g~MAHE Az UE7|E AT ABS/PCSH
S=shs AEs s8It ABS T Al MAHE RH-¢F
= o E=Qlskl HW ABS 3 AlE ABS—g-MAH 3
EHE o)A Ho W} A5t SAS HolE 5 oA ik 58t o]
g ABS—g-MAH= PCeJe] ERI= Afo)o] AH843S S7HAA +
A AVAA 7] S 9] feE S Qluka Bas gl e
= Aol 53] ABS7F 55 vEhl= ABS/PC(70/30)
ST AgsAE ABS—g-MAHE F7Iste] Azt AlEs
TEAEZI(UTM) & A3l 71418 2738 S43190a, 485t
Al H7te] i ENE bS] et w3 9l advanced rheo—
metric expansion system(ARES)E o]&3lo] =4S 573
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A 247 FHEAR Aol digh s ATE JERISITH
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ME. 2 Aol ARG EARR] ABS9} PCE A4S AlEo]
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Table 1. Characteristics of Materials Used in This Study

Samples Molecular weight Material Supplier
(M) description

ABS 160000 RS650 LG Chem.

PC 28000 300 10 LG—DOW Chem.

MAH 98.06 M188 Aldrich

DCP 270.37 Luperox  ATOFINA Chem.

Table 2. Polymer Blend Compositions Used in This Study

Polymer blends Weight percent (wt%)
ABS/PC 70/30

o 70/30 with 1, 3, 5, 7 and 10 phr
ABS/PC/ABS-g-MAH ABS- o AIAL
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PC9] Z2]8:2 70 : 30011, ABS/PC Eall=o) 22314191 ABS—
g~MAH:= ABS/PC E9l= Aol djsled 1, 3, 5, 7 18|12 10
wt% e 7 sk

AlE Mz 222 A7 ABSS PCE Ha 207 70 T
90 ColA ZHzt 12A1%F £9k AxA)7) & BAl=s)3iv). Ag-3skA]ol
ABS—g-MAHE Alx=sl7] $lste] ABS9 MAH 18|31 DCPE
EHFE 0]%9k27) (W 1 11 mm, L/D=40, Bautek Co.) & ¢
silom, ot Al HESAIRES F3] 37 $lsle] A3/e] SR
20 rpm O o] 4=7] ek o] AFARhe AA sl At
= 37 A o|FUETE ARSSISion, TS 180 T,
WP REL 240 TR AAs, ~A379 455 50 rpmoE 11
gato] IS =718 B3l Az Ed=E 70 T JF
QoA 12417 B ARAR & AEAAEVE B8l O, ©
)3 P AE e E AZSISITh FEAEE AlE AlZ2A

=2 1N

= EHo] 54 I9¥ EE(mold) & ARSIt BES 112 e
2715 &3l 240 Col] ARESE AP © 256 mm) & A%
kst

MM EEH(FT-IR). 1k 45S E35F ABS—g-MAH Alx A,
MAH7} ABSell ZHZEEG=A] gRlsl] flate] 22l 234
(FT—IR, Perkin Elmer, Spectrum GX1)& A3}t ABS—
g—MAHZE- chloroformel] &¢] A Jei2 7S SIStk

ZAL ®X} S0IA(SEM). 383k H71A] E-I=0] vl o
X5 W] $J8le] SEM= o83tk EAEE dAdLE
Z}slo] Aekst 3 7 S 30~50 A AR UF 7”3 30
Kve] 715 ko 2Akslglon, ARge SEM2] R Hitachi
S—4300itk. 783k A7} Al el FeE Fu W] w
at7] $l8lo] w4kl PCE sodium hydroxide (NaOH) =842,
= oFsiglck

TIAX M 5. w5287 (nstron 4467)5 AMgsl] 7H
¥ At 0] PPeS SAeIsit A8 ASTM D—638
o] 2JA3 cross—head 55 5 mm/min®E, Alo]A] ZHo]= 50
mm¥E Aste] AR FALEE 57317 fAstel ASTM
D—2569] 2JA3}] ofo|Z= AHE EHAE|7](Izod impact tester,
McVan instruments, ITR2000) & ARE3}0] =20l S735I5]ct

SHEM &X. BT HEH Ad4E advanced rheometric
expansion system(ARES, TA Instruments) = ©]-&3lo] =73
sFth A S 25 mme EdE AJHE parallel plate fixtureS
ARE31e 0.1~100 rad/s®] T3l W9 UlelA 4%2] W& 11
240 T2 &%ol4 dynamic frequency sweep E|AEE 31
A7 E (storage modulus, ), £4¥4E (loss modulus,
G7) I8)a B4 (complex viscosity, 7) S S43kdtk

29 EE

BISQEN| offt J=E S4 &AM, Figure 1 ABS9} ABS—
g-MAH®] FT-IR “12J320]c}. ABS—g-MAHS] “1efoly 1wl
1780 cm ™' 9] 3= (waveumber) o4 A28 9] =1 (949} 4129
o543, C=0)7F 8= & T AUk oli= ABSE] FER F
7 MAHZE Hhg8te] A I3 ABSOlle EAISH] oo
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o]Z <l MAHZF ABSel| a4 oz JeZELQul= 21& &
4= itk o]9} 7] ABS?| butadiene™ MAH7} DCP &4 alol]
A HEg3to] ABS—g- 2 98 5 Yok v v gk

A 24 2. 2 ATl ARE BRIEl] 7AE 29S8 5%
slo] 1 A7 Figure 2¢] eIt Figure 264 R ABS—
g~MAH?| 40] 5 phr7HA] 718 Q77 2 571 9
o1} ok 52 MPa¢ld] 55 MPa® oFF Z71ek= 728 233 5= 9)
o A&3lo] ABS—g-MAHE 10 phr7kx] Z7Fshdels of ot
DI SV HUERIA] ot ABS—g-MAH®E] Z7d°] 5 phr
Jul7} Ageirtar gkt o)e} o] AFEL] T7H= ABSe
MAH7} T2 E® ABS-g—MAH7} ABS/PC(70/30) E-lte]
A ZRVE AIE e s] wiEeltk 1 Ay ABS/PC/
ABS—g-MAH E#l=t 3w S718Rw ABS/PC(70/30)
Ed=nn} 7X)7] $2(brittle) A4S 2 o} ABS—g-MAH
o] 7Pt ABS/PC ERI=e] SAE e & Mgt gl slow
LiERTE

[HEN BM ABS/PC(70/30) 12]3L ABS/PC/ABS—g—
MAH Z=9] fAsks A48 ARESE #2313t} Figure 32
ABS/PC E#dl=e] ABS—g-MAH®] 240] 1, 3, 5, 7 18]l 10
phrel EA=2] A E(G ) S ool met vebd Ziolct
Figure 32 B ABS/PC/ABS—g—MAH Zd=9] 7 -& ABS/
PC BAI=S] ¢ B} & 3k& 7S & 7 lth 53] e Tk
%91(0.1~10 rad/s) oA zfel7} B w2 A& & 4= Stk

Figure 4= ABS/PC(70/30) E31Ee] ABS—g-MAHS| 273
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Figure 1. FT—1IR spectra of the ABS and ABS—g—MAH.
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Figure 2. Tensile strength of the ABS/PC(70/30) blends with

ABS—g—MAH.

o] 1, 3,5, 7 718131 10 phrel E=9] &4 'BE(G7)& <A
Fulgeol wg} YeRd Aotk 7 3} v A2 ABS—g-MAHZ}
H7F EEolA g Eo] S7Iet Z1e st 4 Qi oA v
2 TR ol o7} o A B s TS 7
o nlal] dett)] o= 74 1] Fukr JGelx= =l He
3 38 FN 7ol B F S vX= Geo)7] whiteltt
BT () 9 Figure 5014 & 4= g15%0] ABS—g—MAH7}
A7k BAer o] 2 3s 2 Zlow ARSI o) B2 g
g2 St xS S7R= H7HE ABS—g-MAHZEF ABS/PC
(70/30) Ed=e] ZH83AZ AREEO] modulusE F7HIZI
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Figure 3. Storage modulus of the ABS/PC(70/30) blends with
g
ABS—g—MAH.
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Figure 4. Loss modulus of the ABS/PC(70/30) blends with
g
ABS—g—MAH.
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Figure 5. Complex viscosity of the ABS/PC(70/30) blends with
ABS—g—MAH.
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Figure 6. Storage modulus vs. ABS—g—MAH of the ABS/PC
(70/30) blends with frequency.
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Figure 7. Complex viscosity vs. ABS—g—MAH of the ABS/PC
(70/30) blends with frequency.
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Figure 6 ABS/PC (70/30) E#=0l4] ABS—g—MAH %Jof]
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1, 3 133 5 phrel A% & #tel S7¥et 73 10phreflil= A
oPd IA TR ks & 4 Qlrk o9k e A Figure 7
o vehd EAATME 22 dAS B 4= g, ol Ak &
F=o] fRskA Rl A, 53] whe Fulofae] AR E(G) S
A B0 AldeA] dofuh= AddS 2 Hiedsks Zlo® o
2 Qlek? ot o] ABS/PC(70/30) El=e] ABS—g—MAH
£ 5phr oV 371 Al fEAo] 1 ol S7IHA o= A1 Figure
20 VR QU7 Aol fARE Ao R Tkl ABS—g-MAH
7h= ABS/PC Bl=o] 7hagal s e 5= vk AlgEm,
A7 ABS—g—MAH 9&2 5 phrZ Fehec),

HEE BM. HET1E ol8ste] AlxE ABS/PC(70/30)
2d =9 ABS/PC/ABS—g-MAH SR1=9] ulA thd F+25
SEMO & a3t} Figure 8ol ABS/PC(70/30) L=
ABS—g-MAH”} 5 phr 371 ABS/PC/ABS—g-MAH £3
o] mA W 25 A2 vERIgITE A53R1 ABS S} HAVY
]l PCE 7 He7h =gl on o]z 7E] ABS9 PCe| Edl=
= AkgAdo] gle-S ok 4 lek 12, Figure 8(b) o ABS/PC
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Figure 8. SEM morphology of the (a) ABS/PC(70/30) blend
and (b) ABS/PC/ABS—g—MAH (70/30/5 phr) blend.
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ARl PCHE-S A|AS SEM REZA] dyjo)t},

Z/doM Al PCE =71 ABS/PC(70/30) =/1=9
.3 ume|1, ABS—g-MAH7} 1, 5 Z12]al 10 phr 7k
AR PCe] FEi7E 7-3o] ohola] 74 A] ogke] @t

g = glon} 1.2, 1.2, 18]3 1.3 ym= ZH2}F #zE o]
ABS—g-MAH &7} o wle} PCo| 717] #Jol7}t Qos &
=), 0]} o] ABS—g-MAH #71el wkel #4d¢l PC2] =1
Z|Afel7F FAEA] = A& A1 PCY 7] AHAI7F 1 um
yielzEA] 18] 94 7] wiEo® s gk

3E Figure 9(a) ol B, ABS—g—MAH7} 371=#] o2 ABS/
PC E91=0] 7§ o ¥l PCo| Boo] 78S olF A wad 5
Atk FARE ABS/PC(70/30) E=1=e] ABS—g-MAH7} 217} 1,
5 Z18]az 10 phr 371 Figure 9(b) — () & 75 ol w 452
HoJo] FE o] FA] o= S #EE 4= Q) o= ABS—g—
MAH7} ABS9} PCE] Aol o} Fol7ba Z2te] A84ds 57
AA ARE FEHOZ AT Flo7 Alme)
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Figure 9. SEM morphology of the ABS/PC (70/30) blends with ABS—g—MAH: (a) 0, (b) 1, (¢) 5, and (d) 10 phr, The blends

etched by an aqueous NaOH solution.
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Ak

gk 574 Aveld] ABS—g-MAHZE 37k A9 ' E
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