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ABSTRACT: Soap-free emulsion copolymerization of styrene and acrylonitrile was carried
out by use of potassium persulfate-sodium bisulfite redox initiator. Effects of initiator cone-
eatration, monomer to water ratio, monomer feed ratio and polymerization temperature on
the rate of polymerization were investigated.

It was found that the conversion increased with initiator concentration, the ratio of monomer
to water, the concentration of acrylonitrile in the feed and polymerization temperature. The
overall activation energy for the copolymerization was determined to be 11.8 kcal/mole from
the Arrhenius plot. The content of acrylonitrile in the copolymers increased with the ratio

of monomer to water and the concentration of acrylonitrile in the monomer mixture.
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Figure 1. Relation between conversion and polymer-

ization time at various initiator concentrations.
(KPS-SBS: () 1.46; (QO) 2.19; (®) 3.65;
(@) 7.29;(©) 10. 94X 10 3mole/l, (ST)/(AN)
=90/10, monomer/water=1/15, 50°C)
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Figure 2. Relation between conversion and polymer-

ization time at various initiator concentrations

(KPS-SBS: (D) 1.46; (O) 2.19; (@) 3.65;

(@ 5.11; (@) 7.29; (©) 10.94X10 3mole/

I, (ST)/(AN)=75/25, monomer/water=1/15,
50°C).*
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Figure 3.
ization time at various initiator concentrations.
(KPS-SBS: (@) 1.46; (O) 2.19; (®) 3.65;
(@) 5.11; (@) 7.29%1073 mole/, (ST)/(AN)
=60/40, monomer/water=1/15, 50°C).
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Figure 4. Relation between conversion and polymer-
ization time at various ratio of moncmer to water
(monomer/water: (@) 1/15; (O) 1/10; (®)
1/20, [ST)/{AN]) =75/25, KPS-SBS : 7. 20X 1073
mole/l, 50°C).
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Figure 5
ization time at various monomer ratios
((STJ/(AN): () 90/10; (®) 75/25; (@)
60/40; (@) 50/50; (©) 40/60; (O) 25/75;
(©) 10/90, monomer/water=1/15, KPS-SBS:
7.29x1073 mole/l, 50°C).
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Figure 6. Relation between rate of polymerization

and mole percentage of acrylonitrile in monomer
mixture at 50°C (KPS-SBS: 7. 29x1073 mole/?).
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Figure 7. Relation between conversion and polymer-
ization time at various temperatures
(temp. : (@) 40°C; (@) 50°C; (O) 60°C; (@)
70°C, (ST)/(AN)=75/25 monomer/water=1/
15, KPS-SBS:7. 29X 10 3mole/?).
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Figure 8. Relation between rate of polymerization
and temperature ((ST)/(AN)=75/25 KPS-
SBS: 7.29%1073 mole/l,
1/15).
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Figure 9. Relation between mole percentage of acry-
lonitrile in copolymer and conversion at various
ratios of monomer to water,

(monomer/water: (@) 1/5; (O) 1/10; (&)
1/20; (ST)/(AN)=75/25, KPS-SBS: 7.29X
1073 mole/Z, 50°C).
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Figure 10. Relation between mole percentage of

acrylonitrile in copolymer and conversion at
various monomer compositions,

((ST)/JAN]: () 90/10; (@) 75/25; (O)
60/40, monomer/water=1/15, KPS-SBS: 7.29
X 1073 mole/l, 50°C).
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