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Abstract

To study the effect of the bleaching agents in detergents on the degradation of cotton
fabrics, the carboxyl contents, copper numbers, degree of polymerization, the change of
tensile strengths and fiber surfaces of cotton fabric before and after washing were examined.

The results obtained were as follows:

As the cycles and temperature of washing increased, the carboxyl content of washed cotton
fabric changed little but the copper unmber of cotton fabric was increased. At 60°C, 80°C the
copper number of cotton fabric washed with soidum perborate (PB) was higher than that of
with sodium percarbonate (PC). The degree of polymeriazation and tensile strength of cotton
fabric were decreased and at higher temperature those were more decreased but were less
decreased when tetraacetyehylenediamine (TAED) was added. The degree of polymerization
had negative relation with copper unmber but with tensile strength of cotton fabric had
positive relation. Cotton fiber surface was more degraded by bleaching agents and hydrogen
peroxide exhaustion was increased as the temperature of washing increased. And hydrogen

peroxide exhaustion had negative relation with the degree of polymerization.
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Table 1. Characteristics of fabric

material cotton 100 %
weave plain

fabric count 67 X 60

(ends X pick/inch)

thickness (mm) 0.362
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(b) Washing Cycle

B  control

—(— : Detergent 0.1%

—(— : Detergent 0.08%-+PC 0.02%

—A— ! Detergent 0.08%+PB 0.02%

—A—  Detergent 0.078%+PB 0.02%+TAED 0.002%
—[1— : Detergent 0.06%+PB 0.04%

—H— : Detergent 0.058%-+FPB 0.04%+ TAED 0.002%
Fig. 1. Effect of washing cycles on the carboxyl content

of cotton fabric.

(a) 40°C (b) 60Cs
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(b) Washing Cycle

B . control
—()— ! Detergent 0.1%
—(— : Detergent 0.08%+PC 0.02%
—A— [ Detergent 0.08%+PB 0.02%
—d— ! Detergent 0.078%+PB 0.02%+TAED 0.002%
—[]— : Detergent 0.06%+PB 0.04%
—H— : Detergent 0.058%+PB 0.04%+TAED 0.0029%

Fig. 2. Effect of washing cycles on the copper number
of cotton fabric.
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Fig. 3. Effect of washing cycles on the degree of
polymerization of cotton fabric.
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Fig. 4. Effect of washing cycles on the tensile strength of cotton fabric.
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Fig. 5. Relation hetween tensile strength and degree of
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Fig. 6. Scanning electron micrograph of untreated cotton fabric.
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(c) Detergent 0.08%+PB 0.02%, 30 cycle (60°C)
(b) Detergent 0.08%+PB 0.02%, 50 cycle (40T) (d) Detergent 0.08%+PB 0.02%, 30 cycle (80°C)

Fig. 7. SEM of washed cotton fabric.
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Fig. 8. SEM of washed cotton fabric after ethanol
extracted.
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