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Abstract— Cotton fabrics were treated with the cellulase which is an enzyme to decompose
cellulose and its actional mechanism is known. The optimum condition of the cellulase to the
cotton fabrics and the weight losses, tensile strengths of the treated cotton fabrics were also
obtained. The cellulase performs a specific catalytic action on the -1, 4-glucosidic bonds of the
cellulose molecules and hydrolyzes them. For that reason, the negative surface charges of the
cotton fabrics were increased by additional generation of hyrdoxyl groups. The increased surface
charges cause the decrease of dye adsorption by inhibiting the approach of the anions of direct
dyes. But, it was overcome by the use of enough amount of salt, it means that sodium ions of
the salt neutralize the almost all of negative charges of the cotton fabrics. The improvement
of the water absorbency is also due to the increased hydroxyl groups.

In addition, their handles including the mechanical properties were measured and caculated
by KES system which is a measuring apparatus that numerizes and objectificates human’s fee-
ling, especially touch. As the results, we knew that KOSH(stiffness) and FUKURAMI(fulness
& softness) were decreased and that NUMERI(smoothness) was increased.
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Fig. 1. Effect of pH on the weight loss of the
cotton treated with 3% o.w.f of cellu-
lase at 60C for 1 hour.
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Fig. 2. Effect of temperature on the weight
loss of the cotton treated with 3% o.w.
f of cellulase at pH 5 for 1 hour.
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Fig. 8. Dyeing rate of Congo red at 90C on
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Table 1. Description of Basic Mechanical Properties of the KES system

Parameter Description Unit Apparatus
Tensile EM | Extensibility - KES-FB1
LT |Linearity of -
load-extention curve
WT | Tensile energy gf * cm/cm®
RT | Tesile resilience %
Bending B Bending rigidity gf + cm?/cm KES-FB2
2HB | Hysteresis of bending moment gf © cm/cm
Shear G Shear stiffness gf/cm -+ deg KES-FB1
2HG |Hysteresis of shear force gf/cm
at 0.5° of sgear angle
2HGS |Hysteresis of shear force gf/cm
at 5° of shear angle
Compression LC |Linearity of - KES-FB3
compression-thickness curve
WC |Compression energy gf - cm/cm®
RC | Compression resilience %
Surface MIU | Coefficient of friction — KES-FB4
MMD |Mean deviation of MIU -
SMD | Geometrical roughness um
Thickness T Fabric thickness mm KES-FB3
Weight W Fabric weight per unit area mg/cm? Balance

Table 2. The Values of Basic Mechanical Properties of the Cotton treated with Cellulase

Parameter Unit Weight Loss(%)

0 14 3.5 438 57
Tensile EM % 5.145 6.738 7.730 7.877 8.281
LT - 0.758 0.824 0.778 0.772 0.742
WT gf - cm/cm® 10.094 13.892 15.068 15215 15.288
RT % 50.988 41.995 40.779 39.438 40.375
Bending B gf - cm?/cm 0.129 0.083 0.074 0.077 0.074
2HB gf - cm/cm 0.106 0.090 0.075 0.087 0.075
Shear G gf/cm - deg 5481 5.520 5.342 5.557 5.138
2HG gf/cm 6.189 8.820 8.742 9.180 7.250
2HG5 gf/cm 15.660 14.688 14.075 14.450 13.299
Surface MIU - 0.155 0.148 0.138 0.141 0.139
MMD - 0.022 0.024 0.021 0.021 0.024
SMD um 3.102 3.381 3.016 3.631 3401
Compression LC - 0.323 0.370 0.297 0.294 0.241
WC gf + cm/cm? 0.268 0.192 0.192 - 0221 0.126
RC % 34.066 44.898 35.204 38.222 24.031
Thickness T mm 0.625 0.518 0.540 0.574 0.469
Weight W mg/cm® 13.706 13.942 14.108 13.681 13.770
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