Polymer(Korea) Vol. 20, No. 5, pp 877-884(1996)

24l 35 21§ Acrylate-Styrene-Acrylonitrile
AQFFEAN 49 2 4
A L £ -4 9 2}

Agdista A fet
(1996'd 89 28% <)

Synthesis and Characterization of Acrylate-Styrene-Acrylonitrile Terpolymer

&2l

by Two Stage Emulsion Polymerization

Hae Yong Kweon and Young Hwan Park '
Dept. of Natural Fiber Science, College of Agriculture and Life Sciences,
Seoul National Univ., Suwon 441-744, Korea
( Received August 28, 1996)

Q ©F: Seed }ElAZ methyl acrylate®} butyl acrylate® A}2-3le] ASA (acrylate-styrene-
acrylonitrile) A9ZEIAE 294 F35Y ozl FABIAT). Seed 22 Fiol e}
284 2 HYAFLo] 2o delden FEAS dFE v e AAA w5, T 229
seed latex/SAN FA¥] 5 QA5& Aungich. §4€ ASA Hd3FHAE FTIR NMRE
e E35te] 815l o styrene domain indexE Al4tsle AE-2E F3sAch. TEME ol &
dlod AT EEA A dzle] el & #E Ax) SAN #§3F F7ld =t polymeric oil-in-
oil FZd|A core shell +22 @o]& VPt ASA MUEEA o) &AL F3lo o}ady
o]E Z% g acrylate/SAN ulo] mlg feldolex W3S A zjo|HE AEelet AHAl
A A3

ABSTRACT : ASA (acrylate-styrene-acrylonitrile) terpolymers were synthesized by using
two-stage emulsion polymerization technique. Methyl and butyl acrylate were used as a
acrylate seed latex in terpolymerization. The polymerization rate and maximum conversion
percentage were different depending on the seed latex used in emulsion polymerization. The
initiator concentration, polymerization temperature and seed latex/SAN ratio were examined
as parameters affecting the polymerization behaviour. The structure of synthesized ASA
terpolymers was confirmed by FTIR and NMR spectroscopy. The styrene domain index was
calculated, indicating that the phase separation was obserbed in ASA terpolymers. As a
result of morphological examination using TEM, the phase transition was occured from poly-
meric oil-in-oil to core shell structure as a increase of ASN content in terpolymer. The glass
transition temperature was changed depending on different carylate seed latex and acrylate/
SAN ratio. The thermal behaviour can be explained in relation to the phase separation of
terpolymer.

Keywords: ASA terpolymer, acrylate seed latex, phase separation, glass transition, morphology.
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Rubber-toughened plastics= Agd3 oz F83
AxE A8 Jon WaAdst st 7 =
350 Qe Aol EAo|th. tiFFHQ! toughened
plastics¢l ABS (acrylonitrile-butadiene-styrene)
FAE ALITFEHNEA HFEA, 24, HAEA,
1A SOl fdted AFal, AFE 4¥A T o
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< a2t 531 Kl ngojy AY T g
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oFgd 7oz YELS WERS T8 +
T 9B E =9sts PEolth. & £9, FEY
Q) tjAld] acrylate rubber, chlorinated polyethyl-
ene = EPDM § Wl ¥4d0] 7 Aoz diA g
W 335 maleic anhydride 5& £93td WA &
ZAA7)E Byol® stk EAE WEAS WYl
e g ada 243 JAHQ 59 PEE o)
2356 nER}FF (polyalloy) S wEozA ABS
FR 9 FHE FAFEA GHE MR T = ol
t}. 4& 59, ABS/PC, ABS/PPO, ABS/PBT
T A7) nEAREEY Eed 4, 983 A
& ¢ 259 & (morphology)oll g A7}
AP A}’

B AP ABSFR| A nRAez AMHEEHE
Hejr)d g oladd o EA dFHE =)t
234 $33dd 93y acrylate-styrene-
acrylonitrile (ASA) Y3 Z2UAE FA3AT. F
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Aot W XE. Butyl acrylate (BA), methyl
acrylate (MA), styrene, acrylonitrile (AN) %2
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G = 153 A e && sodium hydroxide €9
o2 FHSAAE AAZL, FFA FFnd B
Aty izt Arestgn). 2ela HAAIQ potassium
persulfate (KPS, Kanto Chemical Co.)= 2% %
Hg B AN oH, F3AIZ A& sodium
dodecyl sulfates} 7}mA|2 A2 ethyleneglycol
dimethacrylate(EGDMA, Fluka Chemika Co.)&
18 AlFE ad2 AM3gn). 2 EE 23 357
F& A3
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Solid content(%) = — x 100
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28 AR A4 A oladeolE YA
100 ge #e¥ wg7]d Y1, $/S 100ge ¥
o] A& FF3NAN F mulslEN F23%. F3
Lxd ol28&  2wt% KPS $88e kx|
(2Eld7 AN)$} 34 718t 23}, a8n
AlZH] e wEdAe AL AT AT HFe
2 ARE Az FHYPez AAAh

o] 24 AREIAE AHesle FY3 gl = 8
WA A FAV|H ol F, gea
YAFE AloldllA g2 W73 whdE oz 3y
AHE Aefolrt. wetr o5 o] 2A faAd] 23}
o A= de FEas A Hld 93
+3% # Aok B AP M+ sodium chloride 3
|4 3 mitsEA RAQFE Bl YA
E dol=g ¢33 ASA HHAFZFMIE FHF=
o PAE F A=A

2 N, g qxte] g B3] Yo §
HAAEDR (2 Hitachi S-570)& A3l
SNEALE T5kVO|AR A8 2= Shaffere]

Table 1. Polymerization Conditions of ASA
Terpolymer

polymerzation conditions ASA resin
seed latex PMA*, PBA**
seed latex:SAN (weight ratio) 5:15,10:10 15:5
initiator concentration (X 10~*mol/L) 21,4.2,04
polymerization temperature (C) 40, 60, 80
agitation speed (rpm) 200

*PMA :solid content 38.0%, conversion ratio 96.7%
**PBA :solid content 38.4%, conversion ratio 98.2%
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Figure 1. Time-conversion curves of latex formation
with different type of acrylate and their mixture.
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Figure 2. Time-conversion curves of ASA terpolymer
used with different type of acrylate seed latex.
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Figure 3. Effect of feeding ratio of MA seed latex
and SAN component on the conversion of ASA
terpolymer.
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Figure 4. Effect of initiator concentration on the con-
version of ASA terpolymer prepared with MA seed

latex.
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Figure 5. Effect of temperature on monomer conver-
sion of ASA terpolymer prepared with BA seed latex.
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g 4 A
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Figure 6. IR spectra of ASA terpolymer (a) prepared
with BA seed latex and (b) MA seed latex.
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Figure 7. Typical 'H NMR spectrum of ASA
terpolymer prepared with MA seed latex.
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Figure 8. Typical '3C NMR spectrum of ASA
terpolymer prepared with BA seed latex.
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Uil BExggo] gol Holx 67] o]l vIEUHE
7H Zfdle w2t vg 22la 282 FAEHE
phenyl FHu7} 5 si¢] Holaz2 vepdria BRu
gt F3E ASA AT FEA A8 2EA9
phenyl @7} % 7jo] Feojaz Jveigtonz g
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A 4+s}od Table 20 LFERR QT

SDI(%)=%><100

o37]A, B area of ortho resonace peak of NMR
A : total area of phenyl resonace peak of
NMR

BA-based ASA 35 B$ 358 %
£t &2 e ved v MA-based ASA Argl2
Z8Ae] S SANe Faro] 75 wt%Q AoUX
e 32.8% AXo 13 BA-based ASA A

Z857} MA-based ASA AUTEFART ol
NS Aoz .

ASA 49732859 ¥C NMR 29 E# (Fig. 8)

Table 2. Calculated Values of SDI for ASA
Terpolymer

polym. | total area | area of
sample ID conditions:, of phenyl | ortho SDI(B/A)
(acrylate: | resonace | resonace
SAN) peak(A) | peak(B)
B1(BA-based) 50:50 15.58 5.58 35.8
M1(MA-based)| 25:75 14.86 487 32.8
M2(MA-based)| 50:50 14.52 452 311

Table 3. Assignments for °C NMR Spectrum of
ASA Terpolymer

assignment chemical shift, ppm &
C=0 (BA) 175
phenyl(styrene) 128-130
CN(AN) 120.6
OCH,(BA) 64.5
“CH(BA) 424
CH,(SAN) 38-40
#CH,*(BA) 35.6
CH,(AN) 32.7
ICH,*(BA) 30
CH(SAN) 26-30
CH,(BA) 19.8
CH4(BA) 14
-8CH,-2CH-
(!OOCH21CH22CH2CH3

* This peak doubles with solvent peak.
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17é

Figure 9. TEM micrographs of ASA terpolymer pre-
pared with different feeding ratio of BA seed latex and
SAN component (a) 5:15, (b) 10:10, and (c¢) 15:5.
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fFEldol2x (T)dAe €83 F7IEHE 38S
BoFQch 28)da AN 7193k T,= 108 C
F2AA vehda Qledl SANe| gapo]l FHojAS
2 dg-gfo] 7443 seed latex | SANQ] §en)z}
15 : 591 A9 2gA9 ANA A== felde]
25 BEAERA Yok}, T§ seed latex : SANQ)
k)7t 10 11091 BSol= o8 F A& 3=
= frejde|2z o]9)d] AT 2=(77 T)lA
A 39] Holr} BAH T ASA AAFTEFHANA
BAgsol de 2HA a9 T,o/AY 174
4 feld F ARl I EFFH e FA 7Y
3 do|d Aoz FZH.

BA seed 2}¥|2§ AM-3to] FHT ASA HUFT
282 43 AS(Fig. 11)& MA-based ASA 4}
AFFHA = 2] BA seed 229 o] F
7Wld = BAd 7idEe feldolexs YEA
%stot gzl AN ZIQislE feEldolexe
arle #AadRen 170 THEIAA Yeive 29
yolzel dEHE A EXUT AL MEY2E
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Figure 10. DSC thermograms of ASA terpolymer pre-
pared with different feeding ratio of MA seed latex
and SAN component.
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Figure 11. DSC thermograms of ASA terpolymer pre-
pared with different feeding ratio of BA seed latex
and SAN component.
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2 FaEEEd ot ol o|EE seed
gEl a2 gt ASA IS EAE §A3l, 2%
d 4432 EA e =8 FTIR® NMRE& F3io
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Hep 43 AAde nEd A ogd e FES
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=3 E W FHe] Tl HIYL AYEE =y
2. & F79 seed TEYXAE AME-3ld ASA 4
TERAE FEE B, MAA =71
T T2

O A~
=S5

¥94S RS BEA Ye

4

3. ¥ ASA AUFFEA NMR #4 27
MA-based ASA AH9ZFEAHke BA-based
ASA AHAZZ3A dA styrene domain index7} =
Al yelstel.
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polymeric oil-in-oil F+Ze|A] core shell +Z2 A
g5 2 HAsid

5. At RN 27 oladolE 1R FFHe}
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zto) & JJERY T
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