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Abstract—In the prior study, wool gabardines were treated with alkaline proteases which
were some kinds of enzyme to decompose protein, and their tensile strengths were determined,
and the surface of the fibers were also observed using a scanning electron microscope. Enzylon
ASN 30 and Alkalase 2.5L DX did not show much effect on the wight loss of wool, however,
the weight loss of wool incresed considerably with treating Esperase 8.0L. Pretreatment of wool
with dichloloisocyanuric acid before protease-treatment increased the weight loss of wool to a
great extent.

In this study, the enzyme treated wools dyeing behaviors with acid dye, Milling Cyanine 5R,
were mainly investigated. The protease-treatment remarkably increased not only the rate of d-
yeing but also the saturation dye uptake. From these results, it seemed likely that the structural
relaxation of adhesive filler of interscale or intercellular cement facilitated the dye penetration
into the fibers, at the same time, the change in the inner structure of the wool fibers by the
protease made the fixation of the dyes more efficient.
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&% gabardine( ALEA(F)) AEE AHE3HH

o,

2.1.2 £HMA B 24
Enzylon ASN 30(d¥ %HRILED, Alcalase 2.5L
DX(Novo Industry) % Esperase 8.0L{(Novo Indu-

FL3IL O

stry)© AlRES AHEEA Y.

2138 2

Milling Cyanise 5R(C. L. Acid Blue 113)& A
#E2 N, N-dimethylformamide(DMF) & 2%
T g2 22 AAA A ALEEATh

2.1.4 pH =X E A<}
Boric acid, Potassium chloride, Sodium carbo-
nate, Acetic acid, Sodium acetate anhydrous, Po-

tassium dihydrogenphosphate, sodium phosphate
Fe 19 AleE 2R AHE ST

2.1.5 1 2 Al

Dichloroisocyanuric acid(DCCA), Sodium bisul-
fite, Sodium sulfate, Pyridine 2t AleF& Al9F 17
& AASA G A2 AEIAG

2.2 Heidd

2.2.1 4R

L] 50 : 19 pH 85 ¢%8 < (Boric acid/Pota-
ssium chloride/Sodium carbonate) el A 60T]
A A AZE Held & S8 FAS L d2oA

Azsrg ),

2.2.2 DCCA *2

a4) 30:1, pH 4.5(acetic acid), 10% o.w.f
sodium sulfate® AHg-3te] 25T 2AEE 10
72 I3 % & dichloroisocyanuric acid(DCCA)E
Y 308 Fol 40CE FL8to] 60E 7 Aty
oo xgld AE-E 81 301, 29/€9] sodium bi-
sulfite -8 oA 40T A 2083 sk F
A, Nz}
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Fig. 1. Weight loss of wool by treatment of 3
% o.w.f of protease at 60C, pH 8.5.
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Fig. 2. Weight loss of wool pretreated with

DCCA by treatment of, 3% o.w.f of
Esperase 8.0L at 60T, pH 8.5.
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Fig. 3. Relationship between weight loss and
retained strength of wool treated with
3% o.w.f of Esperase 8.0L at 60T,
pH 8.5.
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Fig. 4. Simplified schematic diagram of the
cuticle, cortex and cell membrane co-
mplex of wool fiber.

J. of Kor. Soc. of Dyers and Finishers, Vol.5, No.3(1993.9).” 209




W
(o2}

- -
X H

-
(=]

Dye on fiber(mole/kg fiber, X107%)

(v

8.

6 ®

ar o

2| o/c/c_,——o/’ﬁ/
4 10 20 30 40 50

Dyeing time(hr)

Fig. 5. Dyeing rate of Milling Cyanine 5R at
50T and pH 5.5 on wool treated with
Esperase 8.0L.

Weight loss is 0% (O, untreated),
6% (@), 9% ([, 12% (MW

Table 1. Half-dyeing time of wools treated
with Esperase 8.0L

Half dyelng tlme tl/Z(hr)

untreated 6% w. L 9% w.l 12% w.l
63 37 31 26
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Fig. 6. Diffusion pathways for dyes into
wool.
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Fig. 7. Effect of solvents on the apparent rate
of wool dyeing with Milling Cyanine
5R at 50C and pH 5.5. Concentration
of all solvents was 0.04 mole/Z.
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cyclohexanone(@), acetophenone (@),
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Fig. 8. Dyeing rate of Milling Cyanine 5R at
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Fig. 9. Relationship between C,/C, and t'? of
Milling Cyanine 5R at 50C at pH 5.5
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Fig. 11. Relationship between C/C. and t'?
of Milling Cyanine 5R at 70C at pH
5.5 on descaled wool fibers.
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Fig. 12. Adsorption isotherms of Milling Cy-
anine 5R at 50T and pH 5.5 on wool
treated with Esperase 8.0L.

Weight loss is 0% (O, untreated),
6% (@), 9% (D), 12% (M.
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Table 2. Saturation dye uptake of wools
treated with Esperase 8.0L

Saturation dye uptake(mole/kg fiber, X107?)

untreated 6% w.l. 9% w.l. 12% w.L

7.81 14.81 16.67 18.52
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12% 2%d 429 pHol W2 Milling Cyanine 5
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