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A Study on the Mechanical Properties of Shrink-Resistant Wool Fabric
Treated with Enzyme
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Abstract—Textile wet—processing industry usually give rise to environmental pollution problems
caused by using chemical substance. The objective of this study is to apply enzymes for wool and
reduce the environmental problems. Three commercial protein degradation enzymes and a cellulose
degradation enzyme as a reference were treated to prevent the shrinkage of wool fabric on laundering.
Shrink resistant effects used change with the kinds of enzyme, the amount of enzyme, assistant
chemicals, and the pre-treatment condition of wool fabric. When pre-treated with corona before
enzyme treatment under ultrasonic condition, the weight loss was increased and strength was
decreased and elongation was increased. Both corona pre-treatment and the addition of Na»SQ, also
decreased shrinkage of wool fabrics on laundering. The existence of assistant chemicals increased

alkali solubility of wool fabrics.

1Corwresponding author. Tel. : +82-63-270-2353 ; Fax. :
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@ Alcalase 25L. Type DX(Protease, Novo
Industry)

® Cellulase Denimax 992L(Cellulase, Novo
Industry)

@ Trypsin 1 : 250(DIFCO)

@ Protease Type XIX(Sigma Chemical)
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Fig. 1. Activity of Alcalase 2.5L at different pH
values and temperatures.
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Fig. 3. Activity of Protease XIX at different pH
values and temperatures.
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Fig. 4. Activity of Trypsin at different pH
values and temperatures.
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Fig. 5. Flow chart of the enzymatic treatment of wool fabric.
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Fig. 6. Effect of concentration of enzyme on the
weight loss of wool fabric.
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Table 1. Weight loss(%) of wool fabric treated
with 5% o.w.f. enzyme

Treatment Weight loss
Enzyme time Ultrasonic
(hours) |Incubator agitation
|1 359 375
2 378 3.81
Alcalase 2.5L 3 204 418
4 401 431
1 3.35 3.67
. 2 3.62 3.82
Denimax 992L 3 3% 11
4 ﬁ 3.9 435
1 395 427
T - 2 424 451
fvps 3 455 481
4 481 501
1 422 431
2 4.55 4.69
Protease XIX 5 70 107
4 498 5.09
<t A& corona AAT F F 5% owfe 4
2 A gdre Zaxss velhd ootk
o] wlwa Aslm e HAFoA Alcalase 251
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Fig. 7. The influence of 5% o.w.f. enzyme
treatment on the mechanical properties of wool
fabric pretreated with corona.
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Table 2. Tensile strength(g/d) and elongation(%) of

ultrasonic agitation

A #ge] ag 4+

i

wool fabric treated with 5% o.w.f. enzyme by

Corona pretreated alone
treatment| Enzyme alone (a) (b) Iz Thour)
Enzyme| time ) . . .
(hours) tensile elongation| tensile elongation tensile elongation| Power tensile elongation
strength strength g strength strength
1 0.98 27% 091 25% 1.01 30% | sow | 092 31%
2 0.81 28% 0.79 21% 0.99 31%
Protease 0 0 0 100w ! o0ss 300
XIX 3 0.76 30% 0.71 28% 0.93 33%
4 069 | 31% | 067 30% 089 | 34% |150W| 083 | 32%
1 1.01 5% 095 2% 1.09 3% tsow | 093 32%
i 2 0.93. 27% 0.87 28% 1.06 33%
Denimax - > ©1100W| 091 | 32%
9921 3 0.84 28% 077 30% 1.03 34%
4 070 | 32% | 065 319% | 098 | 3% |1OW] 087 | 32%

(a) ; Pretreated with corona discharge and put in water for 15min. at 60C with swfactant and Ascorbic

acid
(h) ; (@) + NapSO4
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Fig. 9. Effect of treatment method(with Na2SO4
and without Na,SO4) on the weight loss of wool
fabric treated with 5% o.w.f. enzyme by ul-
trasonic agitation.
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Table 3. Shrinkage(%) of wool fabrics on laundering treated with the concentration of enzyme

times 1 5 10
% o.w.f. warp filling warp filling warp filling
Blank 2 8.3 L
@ 1 19 1 27 1 3.7
Cellulase ) 1 1.8 1 2.6 1 36
9 ©) 1 1.8 1 2.6 1 35
Pr D 1 1.8 1 2.6 1 37
otease
XIX @ 1 18 1 24 1 35
® 1 16 1 2.3 1 3.2
@® 0 1.8 1 2.7 1 33
Cellulase @ 0 15 1 25 1 31
&) 0 15 1 2.3 1 29
5
P ) 0 1.7 1 25 1 3.3
rotease
XX @ 0 15 0 19 1 2.9
©) 0 14 0 16 1 22
@ 0 1.6 0 2.4 1 2.9
Cellulase | @ 0 15 0 2.3 1 27
® 0 1.5 0 2.1 1 25
10
P ) 0 14 0 19 1 2.3
rotease
XX @ 0 14 0 17 1 2.1
€) 0 14 0 14 1 18

@D ; enzyme only

@ ; @ + pretreated corona discharge and put in to water for 15min. at 60C with surfactant and

Ascorbic acid treated by Cellulase.
@ ; @ + NaSOq
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