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=& Poly (acrylonitrile—butadiene —styrene) (ABS) /polycarbonate (PC) (70/30, wi%) Ed=of A-g3AE
A7Isl0] 0]F UE7|E AHE AZSIAY. A AHR3HAl= ABS)| maleic anhydride MAH) £} dicumyl
peroxide (DCP) & A7I5t0] ¥haUdEg £l I ZEAIZI ABS—g—MAHISIT: ABS/PC(70/30) Sdl=0]
FEEAE 5 phr H7HSE A9 QAT E F TV BEAFRA 4skont, ¢F 52.25 MPaolA] 55.03 MPa® 2t
Z7VIItk, ABS/PC(70/30) E1=0] K SAE S48 A5 AE3HA) 37T A w2 AFT FAdA &4
9 TPt BEEglon, o)gl T2 vE 7k SARAERT AR SN B & UERTh =3 ABS/
PC(70/30) E&=9] ABS—g—MAHE 1~10 phr #7} A] F2MIR1 PCEl F7]= oF 1.2004] 1.5 ymE & W3}
7t S & & UdiTh ool AF AxEA ARedE U U BEARE A 23 ARl SRR
ABS—g-MAHY o] 5 phrd wl ABS/PC(70/30) ER=cllA G341 AL A= 2haghe & 5= 33Tk

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 dicumy! 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
is added in the amount of 5 phr.

Keywords : ABS/PC blend, ABS—g—MAH, reactive extrusion, morphology, rheology.

M B Btz #zel el dyselAn Qe 1EAr Basolny !
Poly o ] S) & EolA ABS/PC Edl== ABSO| #AHel 54, Walehd,
oly (acrylonitrile—butadiene—styrene) (ABS) /polycarbonate Ey) 925 pee] Al JAE AT A, UEe S0

(PORUEE: ABSS PCY) RAE AR FASL GBS A5 Jo oo o Lo

Hyci= HJARSAIL. poli= 5 ArQA) O, LB
tTo whom correspondence should be addressed. ABS/PC SHE HP8-dS Rolet) o8t vld8/de =55
E-mail: kimwn@korea.ac kr 317 dslod ol8] 1R kst wk-e- A3} (reactive compati—

283



284 F9 -

ol

ton

=
L

20
"o—‘ITE“]i

bilization) ¢} Fo]—4d 4+-&3Hcore—shell compatibilization) %
o] ARgE 7 Itk Methyl methacrylate, styrene ~12]3 maleic
anhydride(MAH) & 714ke 2 31 Fo]—4 434 3] dig4
ofjolt}, gk polyamide, polypropylene 18] polyethylene
terephthalate 59 ABS—g—-MAHS k& 2= (reactive blend)
alo] R (toughness) ¥ FAUEE PP I4E Bad
H7E QT Wildes 52 ABS/PC B=o]] AF8A)2 amine—
functionalized SANE AF&3131©H,° Balakrishnan 52 PC
ol ABS-g-MAHE 23 H7lele] A78 2ig wEsigia, '
Elmaghor 52 PCell ABS—g—MAHE #7}sl0] PC7F 9444
Uehls 2= 24 A78 RS wrg s v okl

2 AFME olF UEVIE o848 vhEUES B3l ABS-
g-MAHE Az F o|F 94| ol ¢&7|= A|lZ8 ABS/PC}
Bel=ske A8E Itk ABS 3E5 A MAHS 9%
& e E TRIsH = ABS 353 ABS—g-MAH 3
EIE o|FA o] Bo A5 SAE BeE 5 QA Aotk =3 ol
3 ABS—g-MAHT PCe] A= Ao]9] A8AE F7HA +
A 1AIA 2] F7F 94 fEE S Qrky BaEgiey e
2 AFelMz= 53] ABS7L S-S Yehll= ABS/PC(70/30)
B0 3R ABS—g-MAHE 7Bt Alxst AlH&
WA RZIUTM) E ARSI 71414 A4S S43le, 483t
Al FH7e) B EAE d9e] gt 32 U advanced rheo—
metric expansion system(ARES) & o|&3s}o] FHEAS &4
sl5it). 3] B Aol ABS—g-MAHE 37} ool & 7]
AR BT FHEAY 29 AT AT ABA3E eRSIC

84

HE. B Ao AMgE aEAR] ABSS PCE= I § AlEo]
o, EAlgol TE 8-S Table 19 UehiiSich Ao ALed A
234 ABS—g-MAH F5FAZA, A48 AlEo] gloiA wE
SUEHHE B3l Aol Azslo] ARSI 23K A
Z Al AE MAHS} dicumyl peroxide (DCP) 2] Z4L- Table 2
o] VFERSITE ABS—g—-MAHIA ABS 100 geoll tHst MAH,
DCPY 74 sm|-&-& 27 5 wi% st 0.3 wi%olth ABS9}:

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
_ 70/30 with 1, 3, 5, 7 and 10 phr
ABS/PC/ABS—g-MAH ABS— o MAH

EgH, A318 443, 20074
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PC2] 8182 70 : 3001, ABS/PC Ball=of) AF43}Ael ABS—
g-MAHE ABS/PC E-I= Aol sl 1, 3, 5, 7 28 10
wt%E H713I5I

AHE HZE R AEQ] ABSS PCE Ay 2802 70 T
90 el ZHz} 12417 S A=A & BA=sidn) AeslAol
ABS—g-MAHE A|Z3517] ¢35l ABS9 MAH I8l3 DCPE&
FHgF o]&E7| (W74 11 mm, L/D=40, Bautek Co) & ¢&
afglom, A Al RRSAITES FR3] 317] Ysto] 23Rl e
20 ripm O o] 4E7) Hellk ] AFAIRME dA 39t 2t}
EAE 342 QA o|5UE71E ARSSIg o, 3R 180 €,
WIS 240 T2 AL, AFRO £TE 50 rpmOT T
Al Aaeltt sFEr1E Bl Axd BdtE 70 €Y AF
QA 12717 B2 ARAI & ABAAEVE B 9, 24
Z8]1 FHAEE AHe 2 AZFSIIC FedFE AlE ARAl
= Edo] B4 79 BE(mold) & ARESITh 3 1.2 )
2718 B8l 240 Colld ARESE FHAFE(E 1 25 mm)-& Alx
3l5irt

o FUH(FT-IR). ¥he U452 58 ABS—g-MAH A& A,
MAH”} ABSel| ZIg|ZE= =] #R151] $J8le] Fed 234
(FT-IR, Perkin Elmer, Spectrum GX1)-& AF-313ich. ABS—
g£-MAHE chloroform®l o] 94 Je|Z S48 3k

AL HX}L H0IZ(SEM), 783k 714 BRl=2] A whd
5 BEsp) f8te] SEM ol 83l8ith EdEg dAdsaz W
Zslod Aot & 7 g 30~50 A AR WiE FZEE] 30
Kve 7k Agter 2ARlgion, Akgd SEMS] 22 Hitachi
S—43003itt. g3k 7} Al BAPde] FulE £ HEs] B
3171 93t #4dR] PCE sodium hydroxide NaOH) 4~&4 0.
= ik

JIAE BY &5, WsAE7)(Instron 4467) & A3l 7HE
B 222 B TS S8k A8 ASTM D638
of] YA cross—head &5+ 5 mm/minZ, Alo]A] Zo|& 50
mmZ sl Ak SHALEE 53] Ak ASTM
D—-2569] A3l ojolz= UHE B AE7](Izod impact tester,
McVan instruments, ITR2000) & ARE310] A2 24813k

FUEEY 5. Q=2 U8 P& advanced rheometric
expansion system(ARES, TA Instruments)& ©]-&3}o] &3
3t9itt. A1E 25 mme WS AJHL parallel plate fixtureS
ARg311 0.1~100 rad/sl 595 89 ol 4%2] W& F1L
240 C9 2E=°)4 dynamic frequency sweep HIAEZ &}o]
AR E (storage modulus, &), £AEAE (loss modulus,
G7) 381 BAHEE (complex viscosity, 7) & Z33sk3ch

dut Y EE

HISQHEM 215t Dall=E &M M. Figure 12 ABSS ABS—
g-MAH® FT-IR Zal3¥olch ABS—g—MAHS T8 =ojix B
1780 cm™'¢] 14 (waveumber) oA A28 3 (Ghao} 420
olFdd, C=0)7} AFEE & F Uk ol ABS?] Feltjql -
=9 MAHZ} i85t} AdH 932 ABSells A8k ekoH
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o]2 23] MAH”} ABSe| 3o TaZew i 2e o
4 Qlth o]9} gol ABSY butadiene™ MAH7} DCP &4 3foll
A Whgalo] ABS—g-MAHE 9% 4 itk R g v} glek!’

JIAE 84 24, ¥ a7l ARgE Bd=e] A BN 5
3lo] 1 AHE Figure 20 YERIRITE Figure 2004 w8 ABS—
g—MAHS] 240] 5 phr7FA] 571855 IS 2 S7h= 9
o1}, ¢k 52 MPaclX] 55 MPa® o}t £7lshs 28 B3t 4= gl
o, Agste] ABS—g-MAHE 10 phr7i¥] Z718kele o ol
WAFEE F7HE YERA] Sol ABS—g-MAHS] ZAJo] 5 phr
a7} Agsirkn o). o]9} 2ol QTS| F7R= ABSel
MAH7} J#i=E%8 ABS—g-MAHZ} ABS/PC(70/30) E=I=d]
A RS AP 98 3] miEeltk 2 A3k ABS/PC/
ABS—g~MAH E== AT+ S718A% ABS/PC(70/30)
BA=Rn A7) #2-(rittde) A4S 27 5o ABS—g-MAH
9] 77} ABS/PC Bdl=9] FA% L = & Hel gle Ze=
LR

FHEM BM. ABS/PC(70/30) 28lal ABS/PC/ABS—g—
MAH Ed=2] 384 4948 ARESZ #3319} Figure 32
ABS/PC Edl=of] ABS—g-MAH9] 240] 1, 3,5, 7 283 10
phrel BH=2) AFRIE (G ) S T wt vepd Roj),
Figure 3-& 2 ABS/PC/ABS—g—MAH Bd=9] ¢ 2 ABS/
PC £4=9 7 Ht} & 41& 713 & & vk 53] v Ty
QY 0.1~10 rad/s) oA #pel7} o B A& & & Sk

Figure 4% ABS/PC(70/30) B@lTo] ABS—g-MAHY 24

1780

ABS—g-MAH

Absorbance

ABS

4000 3000 2000 1000
Wavenumbers (cm™)

Figure 1. FT—IR 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.

ABS/PC
ABS/PC/1phr ABS-g-MAH
ABS/PC/3phr ABS-g-MAH
ABS/PC/5phr ABS-g-MAH
ABS/PC/Tphr ABS-g-MAH
ABS/PC/10phr ABS-g-MAH

Tensile strength(MPa)

o4 p0Oa

o] 1, 3,5, 7 181 10 phrel BA=9] &4 BE(G7) S 9
Fajre] aet YERR Aojo) ¢ 3 wiR7ix 2 ABS—g—-MAH7}
71 Esel B8] S8 RS BEs = i) oA W
& Fog Goolx aRlelZt ] A TR SRR TEL &
of vl Gt o= S 7312 Fuls FoloME BA=e) Mg
3 78T Groll B F AFES pIAE Ydo)y] wfFolth
B2HE() %A Figure 594 & 5= 9150] ABS—g~MAH7}
Ak BTt o 2 3hs 2 ZoE B, o9 22 '
B89 F7te AR F7Rs H7hd ABS—-g-MAH7Z}F ABS/PC
(70/30) BTl g3z AgEY modulusE E7HAF7)

10°

o ABSPC

O ABS/PC/lphr ABS-g-MAH

©  ABS/PC/3phr ABS-g-MAH

©  ABS/PC/Sphr ABS-g-MAH
10°LA ABSPC/Tphr ABS-g-MAH

v ABS/PC/10phr ABS-g-MAH
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Figure 3. Storage modulus of the ABS/PC(70/30) blends with
ABS—g—MAH.
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o° ©  ABS/PC/5phr ABS-g-MAH
& ABS/PC/Tphr ABS-g-MAH
v ABS/PC/10phr ABS-g-MAH
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Figure 4. Loss modulus of the ABS/PC(70/30) blends with
ABS—g—MAH.
10°
o ABSPC
O ABS/PC/Iphr ABS-g-MAH
< ABS/PC/3phr ABS-g-MAH
©  ABS/PC/Sphr ABS-g-MAH
104k & ABS/PC/7phr ABS-g-MAH
@ v ABS/PC/10phr ABS-g-MAH
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*
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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.

0 12

ol AlgEch

Figure 62 ABS/PC (70/30) E@l=ollA] ABS—g-MAH 9o
e AFHYE(G ) S Tl wel vhehd Zo)th Figure 69
A 29, ABS-g-MAH o] Z7Fgl w2t ¢ glo) Z71ae @
T 9oH, B3] F7} 0.1 rad/secolls ABS—g-MAH 90|
1, 3 781 5 phrel A% & 3] 718} 734 10phroE o
oV A F7VIA 428 & 5 Sk o)) 2 WA Figure 7
o bl EAETAME 22 ARS B = 9T, o) 7841 &
Ao FREHAQl A, 3] W Fulrol o) AREE(G) &
TEA Bl AloA dofufi= A4S & Higdsls Ao o
A Slek?! oAkt o] ABS/PC(70/30) B#=¢] ABS—g—MAH
£ 5phr oV 37 Al FHEA0] o ol Z8IR] 9= 7S Figure
20l ViR 7= Aulel AR 2o E ko] ABS—g-MAH
7k ABS/PC BRI 71428392 2 = Jrin A1EEH,
74 ABS—g—-MAH k& 5 phr shahgic),

HENSI BM. E7)1S o)g3le] AzE ABS/PC(70/30)
EdE9}l ABS/PC/ABS—g-MAH Ed=9] n]4 o 1z2
SEMo.E #aalgth Figure 8ol= ABS/PC(70/30) Bal=g}
ABS—g-MAH”} 5 phr 37k ABS/PC/ABS—g—MAH Zd
29 v)A @ 725 7 JeRQIE) A1 ABSS) BAakA)
1 PCEl A #e7) #EE gl on o]2KE ABSSF PCY Ed=
= o] 9lsS & = Slok Telv Figure 8(b) 94l ABS/PC

EdMH, A31YE A435, 2007

(a)

(b)

Figure 8. SEM morphology of the (a) ABS/PC(70/30) blend
and (b) ABS/PC/ABS—g—MAH (70/30/5 phr) blend.

Ed=e] ABS—g-MAH7} 5 phr 87F 3%, ABSS} PC 5 4
Atole] ZAIEe] smoothshAl el AgAo] F7ka 2 & 4
U=, ol ABS—g-MAHZF ABS/PC EAl=oj4 ARg-3lA|=
2-83197] WEoz gt

Figure 9 #4MdR) PCY 7] ¥igls @23l skl ABS/
PC/ABS-g-MAH £¥=9] ©@ag SABREFOR o35l
AR PCH-22 AlA%S SEM FZ=2x] d3jo|tt,

Zh ZAelA BAMERl PCY =712 ABS/PC(70/30) Edl=e]
8¢ 1.3 ymo]i, ABS—-g-MAH7} 1, 5 7121 10 phr 371€

A% BVl PC Felrh o] ohdold] &4 A] okbel 93}
7 e 4= glont, 1.2, 1.2, I8l 1.3 imE 27 gaso]

O o oL A

ABS-g-MAH %7} %kl wle} PCY) 27) o7} ghes & &
U], 012} #o] ABS—g-MAH 7)ol wat BAdel pCe) =1
Z1Ze|17E BAEA] gk AL BAMIl PCY =7] A7 1 oum
He2A] T8 34 ¢7] wEow Agso

TS Figure 9(a) olld] B9, ABS—g-MAH} 371=)7] ¢4 ABS/
PC E¥1=2] 749 oA PCY Roko] 7L o]|& AL B3l &
Kk ARE ABS/PC(70/30) El=of] ABS—g-MAH7} 742} 1,
5 28]a 10 phr 37F Figure 9(b) — (d) 8] A4 o318 219
Zofo] 75 o]FA] Y AL BAT 5 Q=) o]E ABS—¢-
MAHZ} ABS$} PC9] Algief o} Eoi714 Zbze] A4S Z7)
AlA ARG FEHOZ oHAR Aog Almdct

(84




ABS—g-MAHE %33 ABSY Polycarbonate T¥AF Ed =9 EA 287

(a)

(©)

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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H-e9kE-g 23] AlxE ABS—g—MAHZE FT-IRS AH&3}
=38 A7 ABSOl= EAJHA] 99k 1780 em™9) F<-(wa—
veumber) oM M2 3T (49} 4k4n9] olFde C=0)7} A4
22 ¢ 4§ glrk uwbd ABSe] MAHY} &8 os JalTEYQ]
The AMIS & 4 Qloh

3k BhegtEe] oJ8) AzF ABS—g—MAHZ A-88lA|= AN
3lod HAREA B2Q ABSSH PCE 3H3F o)% ¢lev| 2 Bdlsd
ABS/PC(7/30) E91=28] 7|1A1d 4 &4 2%} ABS—¢g-MAH7}
5 phr 718 3¢ & S7R= BEER] ko) Bdle 7)elAdo]
AR o] Q1A ES} 52.25 MPaclA 55.03 MPag k7t 713}
e,

aeE B4 Aol ABS—g-MAIZE 37k 3% §EY
FaEel Z7PpT #EEglon, SASIERT ARedES] St
Zo| o] FA BAFJTE w§ R Fuleg ool Wslgle] v A
A Veht AARRE(G) S 1RAL BA=2] AolA dojuh= A
AL A Hkedshs slog & 4gink

ABS/PC(70/30) Eal=¢]] ABS—g-MAHZ 5 phr o 37} A,
53] W2 Fulgrelr ] fEAe) o o)) ZIBIA] (e AeE
ek, ol R Aol fARE Ao mjEke] ABS—g—
MAH #7F= ABS/PC Balz=o| 7EaagdEs 23 S Quka Al
=, 23 ABS—g—MAH 942 5 phrz 3agoh

SEME- o438t FE2x| &4 43} ABS/PC(70/30) E#l=e]
ABS—g-MAH 7} 5 phr 371 7%, ABSSHPC F 4 Alle] 7

®

(d)

Ardo] smoothdtAl Hoir] 48-30] F7He 24& & 5 e, o
£ ABS—g-MAH7} ABS/PC ERl=oll 4832 2451907
HEo 2 Alggch £33, ABS/PC(70/30) EAEo] ABS—g—
MAH7} 247t 1, 5 Z8]1 10 phr 37F A$- ol3€ 7] 2%
o] L o}FA] U A& B2AY 5 Sl ol ABS—g-MAH
7} ABSS} PCE Aol o} Foj7bA Zzbe) 218438 F7HIA
ARE F2A 0= oA RO AlEHr)

ool 71AA, fgkd Teln JeEky 24 AvENE] ABS-
g-MAH:= ABS/PC(70/30) Ed=ell &322 432 24
S-S & 9o, A ABS—g-MAH 38342 %2 5 phr
2 e,

ZAR F: & A7+ G (Korea Science and En—
gineering Foundation : KOSEF) ollA A3l mafolighme]] A
A9 -SHFTYATAE (Applied Rheology Center @ ARC)E] A
doz s E
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