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Abstract

Emulsion graft copolymerization of MMA onto cotton fiber using Ce(IV) salt as an initiator
was carried out. Graft yield and graft efficiency were observed according to the kinds and
concentrations of emulsifier and polymerization conditions. The physical properties of MMA
grafted cotton fabric were investigated.

The results of this study were as follows:

1. The heighest graft yield of emulsion graft polymerization occurred at the concentration
below cmc of emulsifier, which was different from emulsion polymerization. Nonionic sur-
factant as an emulsifier was more effective than anionic one.

2. The highest graft yield was obtained at the initiator concentration 1xX10-2mol//. The
viscometric molecular weight of PMMA was in the order of 10°.

3. As reaction time increased, the graft yield increased but the graft efficiency decreased.

4. Elevation of reaction temperature resulted in increase of graft yield. The apparent
activation energy of MMA graft polymerization was 4.72 Kcal/mol.

5. Physical properties of MMA grafted cotton fabric varied with increase of grafting.
Thickness and stiffness showed a noticeable increase, whereas tensile strength and elongation
was slightly increased. Crease recovery increased ac the graft yield increase up to 50% and
decreased thereafter.
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Fig. 1. Effect of emulsifier concentration on MMA
graft polymerization.
Graft polymerization conditions:

CAN conc. 1x10-?mol/!
MMA conc. 5%10~' mol/!
HNO; conc. 1x10"2mol/!
temp. 60°C
time 2hrs
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Fig. 2. Effect of CAN concentration on MMA graft
polymerization.
Graft polymerization conditions:
Triton X-100 conc. 8x10*mol/!

MMA conc. 5x 10"t mol/!
HNO; conc. 1x10-2 mol/!
temp. 60°C
time 2 hrs
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Fig. 3. Effect of reaction time on MMA graft polymer-

ization.

Graft polymerization conditions:
CAN conc. 1x10-2mol/!
Triton X-100 conc. 8%10~*mol/!
MMA conc. 5x10-* mol/{
HNO; conc. 1x10-2mol/{
temp. 60°C
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Fig. 4. Effect of reaction temperature on MMA graft

polymerization.

Graft polymerization conditions;
CAN conc. 1X10~2mol/!
Triton X-100 conc. 8x10~*mol/!
MMA conc. 5X 10~ mol/!
HNO; conc. 1x10-2mol/!
time. 2 hrs
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Fig. 5. Arrhenius plot for MMA graft polymerization.
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Fig. 9. Relation between stiffness and graft yield of
MMA grafted cotton fabrics.
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Fig. 10. Relation between thickness and graft yield of
MMA grafted cotton fabrics.
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