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2 2t: Ethanol BAM)3}o)lA] styrene/acrylonitrile (100/0~0/100 FAju])&] BAEESE poly
(vinyl pyrrolidone)®} AIBNE Ztzh ¢Hga] 2 ZRAIME 8ty 55 ColA H3it. Styrene/
acrylonitrile THEA| FAJo] 100/0~50/50 wi% @Hlel ZA, AzxF eHe2e 25 1.6~1.7m
o PFUAAL o) o= kel 2 v FHE e TATBEAE AZHU.
Bldol|, acrylonitrile@@o] 60 wt% ol AolAE HElAo] UAAL Fadhs AFFE HolH, ¢
s X7 tjEo] ExolT AAo] Bk, U2 W4T 7]EYA el polyacrylonitrile
Zou| PR} 2edde HAMS coagulume] M ZEJTH E3L, styrene/acrylonitrile (70/30 %
AN o] BAZTS Polo] TR B, AL 2 2 FE, WA 3E, FHEE, FH
2oy £9 2¢zA0) W poly(styrene-co-acrylonitrile) (70/30 F#H]) el A {izte]
A 2 YA BEE AP 9FA BE, RAAY FE 2 FRESEIF FUHe) bt
PFYAA L Z7lsig o, AL BAF 2 BE, 27 FEAY FHE FUHg wet &
Adte AGS BYTh E3, BATE Saf 1.8~3.7 me] YAF S 2t DA poly(styrene/
acrylonitrile) (70/30 FAH]) el A7} Az ALt ‘

ABSTRACT: Dispersion copolymerization of styrene-co-acrylonitrile (100/0~0/100 in wt%)
in ethanol medium was carried out at 55 °C in the presence of poly(vinyl pyrrolidone) and
AIBN as steric stabilizer and initiator, respectively. The resulting poly(styrene-co-
acrylonitrile) latexes, containing 100/0~50/50 wt% in monomer compositions, were found
to be all colloidally stable, smooth on their spherical particle surfaces, and almost the same
particle diameter of 1.6~1.7 un. On the other hand, the poly(styrene- co-acrylonitrile) latex-
es, containing more than 60 wt% of acrylonitrile in monomer compositions, were all
colloidally unstable with occurrence of lots of small polyacrylonitrile particles precipitated on
the primarily generated large particles, and of which particle diameter decreased with in-
creasing acrylonitrile content in monomer composition. Dispersion polymerization in 3 differ-
ent alcoholic media was also performed to investigate the effect of monomer concentration,
molecular weight of PVP stabilizer and its concentration, AIBN concentration, and
polymerization temperature on particle size and size distribution of the resulting latexes and
how to control it. It was found that the average particle diameter is, in general, increased
with increasing reaction temperature, and concentration of monomer and initiator, and with
decreasing molecular weight of PVP stabilizer and its concentration, etc. Preferred
polymerization conditions for making uniform-size particles of poly (styrene-co-acrylonitrile,
70 /30 in wt%) of 1.8~3.7 um range were also found in this study.
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Table 1. Standard Recipe Used in Dispersion
Polymerization

Materials wt% Amount (g)
Styrene/Acrylonitrile 24.5° 35
Medium 73.5¢ 10.5
PVP K-30 7.0° 0.245
AIBN 1.0 0.035

%Based on total (14.28 g).

¢ Based on monomer (3.5 g).

Polymerization conditions ; 55 C (polymerization temp.),
100 Cycles/min. (shaking speed).

Table 2. Standard Recipe Used in Dispersion
Polymerization of ST/AN (70/30 in wt%)

Materials wt% Amount (g)
Styrene/Acrylonitrile 24.5° 2.45/1.05
Medium 73.5¢ 10.5
PVP K-30 7.0 0.245
AIBN 1.0 0.035

¢Based on total (14.28 g).

® Based on monomer (3.5 g).

Polymerization conditions : 55 ‘C (polymerization temp.),
100 Cycles/min. (shaking speed).
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Figure 1. SEM micrographs of poly(ST/AN) dispersions prepared with 9 different monomer concentrations.
Aj; 100/01, B; 70/30, C; 50/50, D; 40/60, E; 35/65, F; 30/70, G; 25/75, H; 20/80, I; 0/100 in wt%.
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Table 3. Solubility
Used in this Study

Parameters of Components

Materials 8 (cal/cm®)'/?
ST 9.3
AN 10.5
PSt 8.6
PAN 15.4
Methanol 145
Ethanol 12.7
Propanol 11.9

Table 4. Solubility Parameters’ and Particle
Sizes in 9 Different ST/AN Dispersion
Polymerizations

Concentration

/2 Ty
ST/AN————ST AN Fihandl 8(cal/em®)'* D, (um)  PDI
100/0 25 0 75 11.89 174 1.009
70/30 175 75 75 11.97 168 1039
50/50 125 125 75 12.03 162 1.063
40/60 10 15 75 12.0 171 1017
35/65 875 1625 75 12.07 109 1110
30/70 795 1855 75 12.08 - -
25/75 625 1825 75 12.09 - -
20/80 5 0 75 12.10 - -
0/100 0 % 75 12.16 - -

?Solubility parameter of the mixture was calculated by
averaging the solubility parameters of the components based
on the volume fraction.?®
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Figure 2. SEM micrographs of poly(ST/AN, 70/30 in wt%) dispersions prepared with 4 different monomer con-

centrations. A; 12.5%, B; 24.5%, C; 35%, D; 50%.
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Table 5. Effect of Monomer Concentration in
Dispersion Polymerization® of ST/AN (70/30 in
wt%)

Cone. of Particle size & Distribution Latex
Samples - onomert(%) D () PDI stability
A 125 0.94 1.047 Stable
B 24.5 1.44 1.039 Stable
C 35.0 2.32 1.015 Stable
D 50.0 0.75~5 - Coagulum

27.0wt% PVP K-30 and 1.0 wt% AIBN (based on total).
Polymerization conditions : 55 'C (polymerization temp.),
100 Cycles/min. (shaking speed).

¢ Basedon total.
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Figure 3. SEM micrographs of poly(ST/AN, 70/30 in
wt% ) dispersions prepared in ethanol with 3 different
molecular weight-PVP stabilizer. A; PVP K-10, B;
PVP K-30, C; PVP K-360.
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Table 6. Effect of Molecular Weight of PVP
Stabilizer in Dispersion Polymerization? of ST/

AN (70/30 in wt%)

Molecular Particle size & Distribution  Latex

Samples Stabilizer i ont “Di(m)  PDI _ stability
A PVPK-10 10,000 2.50 — Coagulum
B PVPK30 40,000 236  1.002 Stable
C PVPK-360 360,000 093 1062  Stable

2245 wt % Monomer (based on total), 1.0 wt% AIBN, 3.0
wt% PVP (based on monomer).

Polymerization conditions : 55°C (polymerization temp.),

100 Cycles/min. (shaking speed).
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Figure 4. SEM micrographs of poly(ST/AN, 70/30 in wt%) dispersions prepared with 5 different PVP K-30 con-

centrations. A; 3%, B; 5%,C; 7%,D; 9%, E; 11%.
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Figure 5. SEM micrographs of poly(ST/AN, 70/30 in wt% ) dispersions prepared with 4 different AIBN concentra-

tions. A; 1%, B; 2%,C; 3%, D; 4%.

Table 7. Effect of Concentration of PVP K-30
Stabilizer in Dispersion Polymerization® of ST/
AN (70/30 in wt%)

Table 8. Effect of AIBN Concentration in Dis-
persion Polymerization® of ST/AN(70/30 in
wt%)

PVP K-30° _ Particle size & Distribution  Latex b0 Particle size & Distribution  Latex

Samples (g, D,(um) PDI  stability Samples AIBN'(%) = o) PDI stability

A 3 2.36 1.002 Stable A 1 1.43 1.031 Stable

B 5 1.70 1.053 Stable B 2 1.74 1.001 Stable

C 7 1.59 1.094 Stahle C 3 1.99 1.002 Stable

D 9 1.42 1.083 Stable D 4 2.11 1.005 Stable

E 11 1.35 1.097 Stable 924.5 wt% Monomer (based on total), 7.0 wt% PVP K-30
924.5 wt % Monomer (based on total), 1.0wt % AIBN, (based on monomer).

3.0 wt% PVP (based on monomer).
% Based on monomer.
Polymerization conditions : 55°C ( polymerization temp.),
100 Cycles/min. (shaking speed).

2 £23%b ulgl HFYAELS 1.68 pmol| A 2.53 um

o2 7S BT AMAAY sEo SRR
F7te A ElEEE S7HA7IH, AdEE
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% Based on monomer.
Polymerization conditions : 55 'C(polymerization temp.),
100 Cycles/min. (shaking speed).
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Figure 6. SEM micrographs of poly(ST/AN, 70/30 in
wt% ) dispersions prepared at 3 different reaction tem-
peratures. A; 55°C, B; 65 ¢, C; 70 C.
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Table 9. Effect of Polymerization Temperature

in Dispersion Polymerization® of ST/AN (70/30
in wt%)

Polymerization Particle size & Distribution Latex

Samples

temp.(C) D, (um) PDI  stability
A 55 1.68 1039  Stable
B 65 1.88 1050  Stable
C © 70 2.53 1051  Stable

¢24.5 wt% Monomer (based on total), 7.0 wt% PVP K-30
(based on monomer).

Polymerization conditions : 55°C (polymerization temp.),

100 Cycles/min. (shaking speed).

Table 10. Preferred Polymerization Conditions
for Making Uniform Size Particles

Samples [M](%)

[AIBN] [PVP K-30]

Medium D,(sm) PDI

(%) (%)

A 24.5 1 7 Methanol 2.01 1.001
B 245 3 3 Methanol 3.67 1.002
C 245 3 3 Ethanol 244 1.002
D 245 3 3 Propanol 3.75  1.004
E 245 4 3 Methanol 1.83 1.00

F 245 5 4 Ethanol  2.30 1.002
G 245 6 4 Ethanol 227 1.001
H 24.5 7 4 Ethanol 247 1.003
I 30 5 4 Ethanol  2.80 1.003
J 30 7 4 Ethanol  2.63 1.006

£ poly(ST/AN) (70/30 2AB])7} AAEE= Ao
2 ,(3 Z}@E}.zs.so

CHEMEZE = Poly(ST/AN) 2iEA o|glx}
9 HE. & 9478 JY3hHA TEAF GEAAY
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Z7& Table 107 Zon, ol g SEMAIzE
Fig. 73} 2t} guix oz, SH2E 55 C, WG
T 1003])/18, 245 wt% G 25 2F2A5)
A, dgE i) 739, AIBN:1~4wt%,
PVP K-30:3~7wt%%sT WA 1.8~3.7 un
9 YA FEe FEAYY poly(ST/AN) (70/
30 FAn)) A A2 £ JUch dgrE 24t
nfatol M= 24.5~35.0 wt% Qed| 5%, AIBN :
3~7 wt%, PVP K-30:3~4 wt% % oA
2.3~3.0mo] FRAMPA7F BAEY D, T2HE
sl e 245 wi% ©FA 5%E, AIBN:
3wt%, PVP K-30: 3wt% Z¥ZA3sloA] 3.8
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Figure 7. SEM micrographs of poly(ST/AN, 70/30 in wt%) dispersions
with narrow size distribution.
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44 24420 9§ PE4 Poly(styrene-co-acrylonitrile) g At A=

me] FENMEEE 2= poly(ST/AN) (70/30 F
Anl) e 2 vY 2t AzHA

4 B

olgg BXu)slolA] styrene/acrylonitrile (100/
0~0/100 FABDS EAFFEE  poly(vinyl
pyrrolidone)3 AIBNE Zt oFg#] 2 ZHAAIZ
3le] 55 CoAlA et ST/AN GFAl 4]
100/0~40/60 wt% HJslolA, Zejso|Al= ST/
AN gl 290 Yzt L 2% 1.6~1.7 m=2 L33}
A, vlaA R AP REEE YERITH
a3y, AN Dgae) 240] 60 wt% & ZI3PHA]
ST/AN e 28] I & adhs 3Fe Boln,
AN9 ol F T F7Hgel ue}, A P4 T
Angat U vAg JAEe] GEHE] HdU
t Bojg] d4E B3th. AN ©FH ggo] 0~
60 wt% Hlol BH, AAshe B2 YxFa
717} polystyrene }elAQJQ1A A gL FFE
Heolg ol f& olvlE, wHgE7]o] BhgAdel & ST
o] LAIEAl FHol FAdHEA YRIFE FE3)
i, o]ojA ST ANS] 283 tEo] JAg%
< dodle Aoz AAFtt. 12u, AN TEH7}
60 wt% o] e ST/AN FF5HAAe Aol
23] &2 ANol, vkg-%7)0] FAjaleA, F2 &F
ol o8l oetg Bl Sl A G F3tel o5 A
Adol2 7t F, B4 2 ANTEA ) tio| g &
331 2l ARel o] AAsA HH 71E JAF
doluy 37| nigel] ¥o) 2 golalg P4ste A
02 Algdt. 20| ¢34 1 vude B
Heol TATPAE M2 F U= dFA AP
ANggfo) 0~50wt%oll 23 B2 + AUt =
3}, styrene-acrylonitrile (70/30 Av])9] 2Ar%
e Palo vy w5, PIA Ex R 55,
A 5, $HLE, FEEA T4 FH=H

2% poly(styrene/acrylonitrile) (70/30 F-AH])
ghel 2 Izl AzxHE R YA EETE ZABIY
ot @FA FE, XA FE 2 FEET $7
gl wEt PFYAFL FUI8IR e, HBAY &
A 2 FE, 7] FRAY ST ST o
2} 7adle AYE 2ok B9, 2 d7E 33 L

el 4209 A3 19963 5¢

8~3.7m9] YAEE = FEA] poly(styrene/
acrylonitrile) (70/30 £A18)) el Ag AMZE
At

Al 21 E dFe AFFIADE A7
(FANF : 951-0305-005-2) R ARG Ho
ARG FAX|YE}o] o] Fo7 Ao & olo) ZAE =
gyt
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