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Abstract— Cotton fabrics were treated by low temperature plasma and/or cellulase, and
its physical and dyeing properties were investigated. All the pretreatments of the cotton with
low temperature plasma of oxygen, nitrogen and argon slowed down the rate of weight loss
of cotton in cellulase solution. Plasma pretreatment did not show any strength retention effect
on cotton fiber in the subsequent cellulase treatment. Pretreatment of cotton with low temperature
oxygen plasma decreased the rate of dyeing in direct dye bath, while cellulase or plasma/cellulase
pretreatment increased the rate. Equilibrium dye uptake of cotton was not changed greatly
by the pretreatmerits except the normal untreated cotton showed more or less high uptake.

The pretreatment of cellulase with a water-soluble carbodiimide reduced the enzymatic
activity, and did not show any strength retention of cotton in enzymatic weight loss.
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Fig. 1. Rate of weight loss of O, plasma-
pretreated cotton fabric in 3.3wt%
cellulase solution at 50C and pH 5.0.
Plasma pretreatment time : (@)/ un-
treated, () 10 minutes, (A) 20 mi-
nutes, (¥) 30 minutes.
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Fig. 2. Rate of weight loss of N, plasma-
pretreated cotton fabric in 3.3wt%
cellulase solution at 50C and pH 5.0.
Symbols have the same meanings as
those in Figure 1.
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Fig. 3. Rate of weight loss of Ar plasma-
pretreated cotton fabric in 3.3wt%
cellulase solution at 50T and pH 5.0.
Symbols have the same meanings as
those in Figure 1.
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Fig. 4. Relationship between enzymatic weight

loss and strength of the cellulase
treated cotton fabric pretreated with
O, plasma. Symbols have the samec

meanings as those in Figure 1.
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Fig. 5. Relationship between enzymatic weight
loss and strength of the cellulase
treated cotton fabric pretreated with
N, plasma. Symbols have the same

meanings as those in Figure 1.
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Fig. 6. Relationship between enzymatic-weight
loss and strength of the cellulasc
treated cotton fabric pretreated with
Ar plasma. Symbols have the samc

meanings as thosc in Figure 1.
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Fig. 7. Rate of dyeing of cotton with Congo
Red at 60C and pH 8.0 : (@) untreated
cotton, (M) pretreated with O, plasma
for 20 minutes, (A) pretreated with
cellulase for 4 hours, (¥) pretreated
with O; plasma for 20 minutes and
then cellulase for 4 hours.
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Fig. 8. Adsorption isotherms of Congo Red
on cotton at 60C and pH 8.0. Symbols
have the same meanings as those in
Figure 7.
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Fig. 9. Weight loss of cotton in EDC-pretreated
cellulase solution(3.3wt%) for 3 hours
at 50C and pH 5.0.
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Fig. 10. Relationship between cnzymatic

weight loss and strength of cotton
fabric : (@) treated with cellulase,
(Hl) treated with EDC-pretreated
cellulase.
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