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Abstract—Broad, mercerized broad, mercerized twill cotton fabrics and rayon fabric were
treated with cellulase for 30~480 minutes at different temperature, concentration, time, and also
treating methods such as continuously-treated or repeatedly-treated, and dyed with two direct
dyes before or after enzyme treatment. From the experimental result by treating under the va-
rious conditions above, it was obtained that the weight loss increased more in thin fabric than
thick one. In addition, it was considered that the treatment in 50C for 240 minutes brought
about the ideal weight loss and flexible hand of the specimens. For both broad and mercerized
broad, repeated treatment showed more weight loss than continuous. Direct dye on cotton fabric
apparently inhibited the hydrolysis. Ionic surfactants showed the inhibition effect of the catalytic
hydrolysis of enzyme, on the other hand, nonionic surfactant did not.
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Table 1. Properties of fabrics used in this study
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. . Ends Picks Weight  Thickness
Fabric Composition Weave \

(per cm)  (per cm)  (g/m") (mm)
Broad cotton 100% plain 55 26 120 0.22
Mercerized-broad cotton 100% plain 55 26 118 0.20
Mercerized-twill cotton 100% 2/2 twill 48 22 260 042
Rayon rayon 100% plain 39 22 78 0.14
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Fig. 1. Rate of weight loss of various fabrics
treated with cellulase.
Cotton  broad(()) s mercerized cotton
broad(€@) : mercerized cotton twill((D) :
rayon(@). Treating condition ; pH 4.5,
concentration 44/L, liquor ratio 1 : 50, te-
mperature 50C.
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Fig. 2. Rate of weight loss of cotton broad, mercerized broad, mercerized twill and rayon
fabrics treated with cellulase at different concentrations.
0.89/L{O), 49/L(©), 109/L(@). Treating condition ; pH 4.5, liquor ratio 1 : 50, tempera-

ture 50TC.
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Fig. 3. Rate of weight loss of cotton broad and mercerized broad treated with cellulase be-

fore and after dyeing.

Cellulase-treated after dyeing((), cellulase-treated before dyeing(@). Dyeing condition ;
C. I Direct Red 2 and Blue 1(2% owf), NaCl 5X10 *mol/L, temperature 90C, time 30min.
Treating condition ; pH 4.5, concentration 449/L, liquor ratio 1: 50, temperature 50C.
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Fig. 4. Rate of weight loss of cotton broad, mercerized broad and mercerized twill fabrics, con-
tinuously or repeatedly treated with cellulase.

Continuously-treated(QO) ; repeatedly-treated (@). Treating condition ; pH 4.5, concentration 0.8
g/L, liquor ratio 1: 50, temperature 50C.
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Fig. 5. Rate of weight loss of cotton broad, mercerized broad and mercerized twill fabrics, con-
tinuously or repeatedly treated with cellulase.

Continuously-treated(O) ;5 repeatedly-treated(@). Treating condition ; pH 4.5, concentration 49
/L, liquor ratio 1: 50, temperature 50C.
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Fig. 6. Rate of weight loss of cotton broad, mercerized broad and mercerized twill fabrics, con-
tinuously or repeatedly treated with cellulase.
Continuously-treated(O) : repeatedly-treated(@). Treating condition : pH 4.5, concentration 10

g/L, liquor ratio 1 : 50, temperature 50C.
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Fig. 7. Rate of weight loss of various fabrics

continuously treated with cellulase at
different temperatures.
Cotton  broad(O) : mercerized  cotton
“road(@)) 5 mercerized cotton twill((P) ;
rayon(@). Treating condition ;s pH 4.5,
concentration 49/L, treating time 240min.
liquor ratio 1 : 50.
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Fig. 8. Rate of weight loss of various fabrics

repeatedly treated with cellulase at
different temperatures.
Cotton  broad(Q) ; mercerized cotton
broad (@) ; mercerized cotton twill((P).
Treating condition 5 pH 4.5, concentration
49/L, treating time 120min(2 cycles). li-
quor ratio 1: 50.
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9. Rate of weight loss of cotton broad

treated with cellulase in the presence
of SLS.

Non-surfactant(O) ; 19/L{Q) : 29/L
(D) ; 39/L(@). Treating condition ; pH
4.5, concentration 49/L, liquor ratio 1°
50, temperature 50C.
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. 10. Rate of weight loss of cotton broad

treated with cellulase in the presence
of DTAB.

Non-surfactant(O) 5 0.059/L(©) : 0.29/
LD 5 0.59/L(@). Treating condition ;
pH 4.5, concentration 49/L, liquor ratio
1: 50, temperature 507.
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