Journal of the Korean Society of Dyers and Finishers
Vol. 13, No. 4, pp.1~7(2001. 8}

g (B>

Agojsta Faost 445
(200113 14 104 A=)

A Study on the Surface Properties of Wool Fabric
Treated with Enzyme

Mi Ra Park, Hwan Chul Kim, and 'Pyong Ki Pak

Department of Textile Engineering, College of Engineering,
Chonbuk National University 561-756, Chonju Korea
(Received January 10, 2001)

Abstract—Wool fabrics were pre-treated with corona prior to treating with enzyme for shrinkage
resistance. Commercial protease and cellulase were used for degradation of wool and the treatment
conditions such as enzyme amount, treating time, and assistant chemicals. Friction coefficient and
zeta—potential were measured to certificate an effect of treatment condition on the handle of wool
fabric. Corona pretreatment make the wool fabric soft, which result in the decrease of friction
coefficient and zeta—potential. Scale removal of wool surface was observed by scanning electron
microscope. Amino acid analysis shows the effectiveness of enzyme, and corona pretreatment does
not cause severe internal damage.
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Table 1. The coefficient of friction on the wool fabric treated with 5% o.w.f. enzyme by ultrasonic agitation

. . Corona pretreated alone
Concentration| treatment Coefficient of friction (5%o0.w.f,/ Thour)
Enzyme of enzyme time Coatficient of
(% ow.f) (hour) octhicient ©
© Enzyme only | (a) (b power friction
Blank 0 1 5.44 - - -
5 1 452 4.24 4.36 50W 4.46
Protease XIX 5 4 4.46 - - 100W AAY
20 4 4.29 - - 150W 431
5 1 459 445 451 50W 4.49
Denimax 992L 5 4 450 - - 100W 44%
20 4 431 - - 150W 4.36

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

(b) 5 (a) +NaySO4
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Fig. 2. The coefficient of friction on wool
fabric ireated with enzyme according to the
treatment time.

Table 13} Fig. 20 5% o.w.f., 20% o.w.f.&l
FAE 287 AR A GRFE| vhaA
F2 vElyg nhEAse ¥Ry gus4e U
el e #Qd vPEASs 455 39 touch7}
w2 Eety F7o] FLE Uisth Protease
XIXY A% 5% owf® 1AL AE8L& ABS
4520 Hal 20% owfE 443 HNEAPS A4S
4290171 o A& vzt FolEgeE ®Ed
touch7t o "R E ¢ & AUtk Corona®
A S sle] THY scaled] &5 713 AS
AEFo] E4E 54 95 ARG ¢ *&
< BolH, corona® AA & & 60T & &
A A 158 ARAA 7T opA] AREAAL 24
A ERNAL of2zENNE Yol MRS B¢
4249 o @& £X& Yok WRESAZ &
AIEES #ARe A9 wtdAsE FtgA
T AXE A ¥E Feun o e FAE

ek webd dkmel Eatol ARUWRAA WA

230 / sEERym TEEE 135 H4%(2001. 8)

4 - w)

o)

12,
o

@ 8 e

7 Batm ARl S 98-S
A Denimax 992L¢) AS%E 22 BES
F29 Protease XIXET £ %S veERiA
do|l d Ro#g g & 4 Ak gutygez
EHAE A7 24 EFAIER FA F
Ag shte HzzA FAIE PECh
7y 3478 AL 71918t Erd 4
2 BgER 4 3 4k EF ALY 84
gobd F glth B2 ArAe AEEA
A8 FaBAGo]l =&AL AdEeHA U] 439
Z2gola7} =& FEREOR Boprt TR
olA 9} W% ZHE Jedoiuy Az
Table 29 Fig. 32 %53 Axlo o8 A4
e e drel et Y (zeta—potentiahE LR
Aojct, Aetd s AA A 7= AAA
2 Yol 4B, A, UdE 52 FAor) dE
of 2 MebAAZE &9 pHe| what (HEFEH (-)
A dgc), Ak 7} 00l == pH7F SA K
ol =9 A% pH 49 o|th o] table?] A|e}zl$
AMAo] olet pH 7004 &8 AR o
o (A7} vmA & Holuh, & o}y

2 IR
2 o it o

SAHAME NHs' 9 COO7F 42t #38
Fol @3l ool FHAg olry o 4t
¢l SdojA= FIREA77} RS FHol o

}AE I golHa ojBT [ FrIEY FdofA

& ohulrlst FHAE gol RPN} Fol H

2l Fweol A AetAdge] -23142 Y
e} Denimax 99219 Protease XIX E42 *
2 A Aze Ftel wel ()¢ S0ks)
3

=3 9lor coronaZ AALRL FL o =&
& B & ¥ ol FAZAE, A=, vt
AAF T4 2L AFE U] WE
Slell oA = ¥ro WEAHL FAT F 3
A
%

Azrsith Table 2014 ()8 A% (-)

2
>
Rupu

S LD

S (OFAI 7AaSte FERYWF E4to] 7had
< ¢ 5 Uk

Fig. 49] (h)E A2+ B9 coronaZ A3}
of 60TCAA 158 x| ohS WEREIA L} A
A A, orxmEHAE AMS3LY] Protease XIXE
A3 drol FALAR dAv|A Apzlelt). vl 2]
(@l B8l scaleo] ol Hojd Ui&s & +
itk o) &) 93 2 scale HE FEFHES
ulg] FH|sk kA2 cuticle 2o AHEE 3 &



TaE FRAF

=

W AAe] DR AT 5

s

Table 2. Zeta potential values of wool fabric pretreated under ultrasonic agitation with 5% o.w.f. enzyme

treatment Zeta potential values Corona pretreated
Enzyme .
time(hour) | Enzyme alone (a) (b) alone(lhour)
Blank 1 -23.14 - - -
% -32.06 - -
50W -38.23
Protease XIX 1 3898 3825 3228 100W -41.94
2 ~4448 i i 150W -47.11
4 -45.72 - - '
% 27121 - -
50W -32.16
Denimax 992L ! 3472 369 3194 100W -34.72
2 -37.14 - - 150W 4695
4 -41.94 - - ’

(a) ; Pretreated with corona discharge and put in to water for 15min. at 60°C with surfactant and

Ascrobic acid
(b) ; (a)+NapSO4
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Fig. 3. The Zeta potential values of wool fabric
only treated with enzyme.

(a o ()

Fig. 4. Scanning electron microscope photo-
graphs of wool fabric treated with Protease XIX
and corona discharge and ultrasonic agitation.
(a) : untreated, (b) : treated with Protease XIX,
surfactant, Ascorbic acid, and Na,SO,4 for 1hr.

@ S

Fig. 5. Scanning electron microscope photo-
graphs of wool fabric treated with Denimax
992L. and corona discharge and ultrasonic
agitation.

(a) : untreated, (b) : treated with Denimax 992L,
surfactant, Ascorbic acid, and Na,SO, for 1lhr.
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