31F04
aaxgd] o3 dAHE] NA7HE(])

1. &

e oA AW e} ofnl SAlo| o] §-F E-ulFHQl S-AEALR Az oA
Dy @ gAle) ATE, ALE F A Rase]l @709 AMAIA e AN
MazA, 84 g7A9de) g A7 oS 3ol walk 7 AR Aol AF
g3 b Holee AAMA #3247 F8A9 FAANE L FHLATAE AP
A gole A2AS &A% AT Aoz g

da e vl ARRAY MRS WA ARe mu(FHhHay FFEE A= Z= #
AXNZD $ Y=trel wat SatAc wobd fel Y 2 RAvkE, dole M)Azt
E, A=9] ulo]2YATLE ol AHEHE HAEReA BIHAAQ HAFolAE A
Hgste] 7% 2 FA7tEe stuA Foh

Ao BA7LT 9% olwe) WMsE zAER ol2lg Sj@slyl HEe B4
e 93e dAe T2H EAF A nAIYY. 7IRETRF AL, AS}olA
ol A% 2 AYAIZH NaOH AT f5ol & 74483 B4 WsE 2AMelD, 4
R2g gMA SEMEM & E3d 2% vgyrz @ ez wsE nFsigo

2. 49
2.1 A9y

W AAE 100 % SAAE-S NaOlH2 Ax| 23], el 1 3 sjudstg 943 7|2
FROZAN BFRFAAE F8F Rotary drum washer(XE: 6300)0A 80 T2 A Azt
< gty AMastad. alAde AHgA gl a4l vlol B-F w5 (F)]Y
AR A2 60T, pH 50914 xglsxe AelA7He Eel 3t Rotary drum washerdll
A sl a4AgAe AE 48 80 TolA 10 & ol duAgsidrh
22 4%%37t
231 #%8& &

Zk AR E 50 T IFTLEAM 24 AT ol UZAIZ F stdas R 24H8elo] &
e diAlACIE ¢l Wol 24 A7t ol WAAIAH AETolA AN A - F FFS &
3l FFE2 AL
242 ARZ 3= &4

QAT E QAAEZ(Instron: Shimadzu Autograph AGS-500D)-& AM8-3le] 73A1Hgk)
A ASTM D-1682-64¢l wet AAEZYd o3 FA3L B{HES A3
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243 8 L9 =3

Z} ABE 50 Co WFTENA 24 A3 o]} AZxH & Fsida L 243Qle] So
AE HAANEAA 24 AZE o) A1 YA AZXFAE 2489%, TYANRFE 20 T,
65 %9 dlgEoAA 24 A7t o) WG F RAE ZAsd AZFALY o] RE
FEEE AU
244 45 EF/ZFY 34

Cibacron Scarlet F-3G(C. 1. Reactive Red 183) 1 %/owf& FAUEF S 715 GLoA
30 £ F5AE F GIIEFS d84 715t oA 50 B3 vt Aesn A4 - A=
stk el 9&FL Color-Eye 3100 (Macbeth Inc.)o.2 HdF 45934502 nm)ol A
K/S #&& &A3s
2.35 SEM 4

FALA A @ 1) 7 (scanning electron microscope, SEM: JSM 5400, JEOL Inc.)& ©]-&3&9
200 ¥} ze] 2,000 wie) &R A BASEHES BF3Y.

3. 45 € 2%
31 -%E]7}5‘°1| 4E AFE 2 AFAxe W

E7HEE WA 1 2 JBdyolds FE FHol HEoldL Wde B4
478 T8% 84 F9 FURA FEAHAA BMEHE vlFE Q8o SAF =Y, of
T AR A AEE Foste dd9 EATFE B4, F WA AR Eo HaE5y
Fo 2 AA AdHol ol FHA AFELFo2E A9 BHHAA %7 W& wAs}

ME e AMES EUtEe 3 F 2 AN AdEgolAE M@ AR A
Foll, EelAeAzte] St we 2FEL Fusta Jlow, AFBERFAEL Ay
3 AHFig.1-2). ole £7bgel & {7t Tad 44 B3 £ A: A6z HY
7l Mo Atgdnh 2y 60 & o4 HedME He) Fld uE AFFEH
A&l B AL, ol LAY FestFe &) @ FASo] HxA e o
s o5 AsiE ol A7t Wol ezl Ao ¥tk NaOHAA S A ASo=
TR FLFGoE Asta] T2 AFLAAN o & AFFEE FARE AL FAY
T ok B2 93 2 A YudHold g BANA WA Ef FAEAE A7) YA
1A 92d gA0M FEE Hude] dAHoof AT HHY FEE oJ=AE &
A ojol stug, HAZdEd B 9Fe FAFOANE S£E | 2 vude] B4 =
T Je HAT BT xdol Wastia &£,

w

2 AaAd e 3FE R A3F e a3
Ae F27bedAM SAE 1 A JuPE AAYS FAd 2 2 HuPe A4A)
& #oh ERA7EAIRE 60 £o2 AP aAAE AHE 15, 30, 60, 90, 2
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23 120 €02 WMHAND B9 FFE& R AFAE FAE&E Fig. 3-49 e
NaOH AA g 7 Faglel AaAe Aol Foted mel AFee F71sa glen,
3= FAE&L F4H Y. NaOH AAE F B4AeE 98 F¢dE NaOH A
Ag A XL Mg H& FeAARAGMN | w2 FFEH ¢ UL ARBEE 7A
e, 8 2 FFEAAH FEFALE £ ¢ =A detdesd ole A st wt@stA
2 NaOH AAZ o& d&etelAls7l dd WF2 44 A2 5 A3 Y ANHe=
LA A7 qEe= AmdY.

5 |- 100
24T g %
7 5
@]
- g o0
.20 @
L 2

£ 40
1+ =
0 ! | I | ! ] i | O /r 1 | t | A | 1 ]
0 30 60 90 120 0 30 60 90 120
Treatment time (min) Treatment time (min)

Fig. 1. Effect of physical treatment time Fig. 2. Effect of physical treatment time
on the weight loss of fabrics treated on the tensile strength retention
with cellulase for 60 min of fabrics treated with cellulase

for 60 min

- cellulase conc. 3g/1 (without NaOH pretreatment)
—@— cellulase conc. 3g/l (with NaOH pretreatment)
--{J-- cellulase conc. 8g/1 (without NaOH pretreatment)
—Jl— cellulase conc. 8g/1 (with NaOH pretreatment)
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= I ¢ 60
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I g 40+
1 = ,
/
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Fig. 3. Effect of cellulase treatment time Fig. 4. Effect of cellulase treatment time
on the weight loss of fabrics treated on the tensile strength retention
with cellulase(physical treatment of fabrics treated with cellulase
time; 60 min) (physical treatment time; 60 min)

X cellulase conc. 1g/l (without NaOH pretreatment)
--(O-- cellulase conc. 3g/1 (without NaOH pretreatment)
~—@— cellulase conc. 3g/l (with NaOH pretreatment)
X7+ cellulase conc. 5g/l (without NaOH pretreatment)
{3 cellulase conc. 8g/l (without NaOH pretreatment)
—Jl— cellulase conc. 8g/l (with NaOH pretreatment)

33 4¥% 2 94449 usg

Fig. 55 6& 4&cholal M@ AR 2Hge Wit BE $EE% 4HF W
58 BolF3 vk NaOH AAAE B¢ ASols HaAe A+ F LF NaOH AX
& 5A %o ARET 4UHoE o ¥& FEEWH dAFE AUsd, ol NaOH 2
ol 4 ARTEY Wsel @ Ao AAXW, MAHAY @ Aze AWHA Waks
3 gA @k ad AEolA Heol ¥ BFEol F/HY W FEETH AHFl
2 RAEE W9 oy Frsn it ot WHE ge F4ez, Wl B89 TzA
Eqolq 1AHE R AAXY, AAEEY F7t g8 HoLs A¢E WEEA A
A A= W49 FrolE FEEAFF ARGA geot A7) dune
Aoz Audt
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Moisture regain (%o)

of
i n
i |
. . 10 g o'
10 ol o OEI 0 E
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8 61
V
0 /r 1 ! | | | | ] | 1 | O /r 1 | 1 | 1 i 1 | ) |
0 1 2 3 4 5 0 1 2 3 4 5
Weight loss (%) Weight loss (%)
Fig. 5. Effect of weight loss on the Fig. 6. Effect of weight loss on the
moisture regain of fabrics dye uptake of fabrics treated
treated with cellulase with cellulase (for key see to Fig.1)

(for key see to Fig. 1)

3.4 SEM #4

2e71E 2 AEetolAl AP 23 AW #FE s SEM A4S P}l
o2 e EIFAIl AFE AR FAAEI AAN AFAE At FFE 9AE
o 2 QAR, TARSZ JHe wat o & wAARE] Qe Z7A FaFo

AA B FRG vpolag wEHo HFddA EEH ARFY dRd &9 e A
HE & ¥+ AU
4. 4 &

dae xaATE 2HEe) A J¥e wor, aie ¥= L AN F7
Sl whet LS FED PAFERALE FaeAT NaOH AAAE Wate A
e ge AdzAAN B FFL AUBAE o e AFLEE fAStgon, 58
g, 92% 28 o B4 vt AXY #7l el AAYs AYHol wa} <
2ed gRFe o Tk

FaEd
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