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Abstract: The Graft copolymerization of acrylonitrile(AN) and styrene(ST) onto chloroprene rubber(CR)
were carried out with benzoyl peroxide(BPO) as an initiator. The synthesized graft copolymer(ACS) was
separated from polymeric mixture by the extraction with ethyl acetate and n-hexane, acetone and methanol,
dimethylformamide(DMF) and methanol mixed solvent systems. The graft copolymer obtained, acrylonitrile-
chloroprene-styrene( ACS) was identified by IR spectrophotometer.

The effect of mole ratio of styrene to acrylonitrile, reaction time and temperature, initiator concentration,
CR content and solvents on graft copolymerization were examined. It was observed that the grafting efficien-
cy increased with [ST]/[AN] mole ratio and reaction time. The grafting efficiency increased with increas-
ing initiator concentration and CR content. The maximum grafting efficiency was obtained when the mole
ratio of [ST]/[AN] was 1.5 and reaction was made at 40hrs, and 70°C using chloroform/toluene mixed sol-
vent. The thermal properties, light resistance and flammability of ACS were compared with those of ABS
and AES. It was found that flame retardancy of related polymers increased in the order ACS>ABS> AES.
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The thermal stability of ACS was greatly improved when compared with ABS or AES. Morphology of ACS

was also investigated by using a transmisson electron microscope(TEM).
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Table 1.

Graft Copolymerization Conditions.

Conditions

Descriptions

Mole ratio of

0.5, 0.75, 1.0, 1.5, 2.0, 3.0,

[ST1/[AN] 4.0
Polymerization 10, 15, 20, 30, 40, 50, 70,
time(hrs.) 90

Reaction 60, 70, 80, 90

temperature(C)

Initiator
concentration(wt% )
(BPO/Vinyl compounds)

0.1, 0.3, 0.6, 1.2, 2.4

Polychloroprene
concentration(wt% )
(CR/Vinyl compounds)

2.4, 4.8, 7.2, 9.6, 12.0, 14.4,
16.8, 19.2

Solvent system

Toluene=100
Acetone/Toluene =50/50
Ethylacetate/Toluene=50/50
THF/Toluene=50/50
DMF/Toluene="50/50
Chloroform/Toluene =50/50

(Ethylacetate+ n-Hexane)

Free rubber and

Styrene-Acrylonitrile Copolymer

Rubber rich phase PAN and Graft Copolymer
(Acetone+ Methanol )
Soluble insoluble
Styrene-Acrylonitrile PAN and
Copolymer Graft Copolymer
(DMF +Methanol )
Soluble insoluble
SAN and PAN Graft Copolymer 1
Fig. 1. Block diagram of graft copolymer isolation process.
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Fig. 2. IR spectrum of acrylonitrile-chloro-

prene-styrene(ACS) graft copoly-
mer(film).
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Fig. 3. Plot of total conversion (H) and

grafting efficiency (@) vs. mole ratio
of [ST]/[AN].
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Table 2. Effect of Initiator Concentration on
the Graft Copolymerization of ST
and AN onto CR; Reaction time
50hrs, Reaction temp. : 75C, [ST]/
[ANT]: 1.5, Solvent : toluene
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Fig. 4. Plot of total conversion (H) and
grafting efficiency (@) vs. chloro-
prene concentration.
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Initiator , Total Grafting
(BCSBC/%;F?SSS& {358) conversion(%) | efficiency(%)

0.1 42.24 46.29

0.3 63.13 50.62

0.6 76.83 36.57

1.2 86.75 34.16

2.4 93.78 33.20
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Table 3. Effect of Reaction Times on the
Graft Copolymerization of ST and
AN onto CR : [ST]/[AN] : 1.5, Sol-
vent : toluene, Reaction temp. : 75
C, BPO : 0.6wt%

Reaction Total Grafting
time(hr) conversion(%) | efficiency(% )

10 39.70 11.94

15 52.95 19.59

20 60.03 22.65

30 67.16 27.40

40 71.47 32.80

50 76.83 36.57

70 90.98 42.10

90 94.48 49.83
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Table 4. Effect of Solvent System on the
Graft Copolymerization of ST and
AN onto CR :Reaction time:
50hrs., Reaction temp. : 75C, [ST]
/[AN] : 1.5, BPO : 0.6wt%

TOTAL CONVERSION(% )
GRAFTING EFFICIENCY (%)

>
(=3
T

[\
[=]
'

Reaction time : 50hrs.
Initiator, BPO : 0.6wt%
[STI/[AN]: 15
Solvent : Toluene

0 A . . .
60 70 80 90
TEMPERATURE(C)
Fig. 5. Plot of total conversion (H) and

grafting efficiency (@) vs. reaction
temperature.
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Toluene 76.83 36.57
Acetone/Toluene

50/50 73.37 37.55
Ethylacetate/Toluene

50/50 74.45 34.90
THE/ T°é‘5‘;rg% 72.31 25.87
DMF /Toluene

50/50 75.80 34.89
Chlorofo;g;/S Tooluene 72.19 4151
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Table 5. Decomposition Temperatures for Var-
ious Samples

Initial Final Weight
Samples* decomposition { decomposition | residue at
temp.(C) temp.('C) 800°C(%)
ACS(0.5) 203.2 593.8 48.70
ACS(0.75) 2124 486.2 37.16
ACS(1.0) 303.0 474.8 61.49
ACS(1.5) 321.0 478.2 22.46
ACS(2.0) 3235 493.1 4.74
ACS(3.0) 3254 480.4 245
ACS(4.0) 3311 481.6 2.16

* The value of parentheses denotes the mole ratio of [ST]/

[AN]
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Table 5. Flammability Test of Various Samples

ABS AES ACS

Vertical

30sec. 1 30sec. 1 30sec. 1
Test

Horizontal
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Fig. 7. TEM microphotographs of 50/50 CR/
40 SAN blend. (1) and graft copolymer
(ACS)(2).
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3.3.4. Morphology
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