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Abstract— To manufacture hightech easycare wool, there are several methods which use strong oxidising
agent or the resin treatment, however, neither are environmentally friendly methods. Moreover it may
deteriorate the handle. The aim of this study is to manufacture the hightech easycare wool using the
modified Fenton method which can be formed by hydrogen peroxide and ferric sulfate and enzyme
treatment. The method was pretreated by ferric sulfate on the wool surface and then the surface of wool
scale was selectively removed by ferric ion catalyst. Subsequently the Enchiron which is one of the
proteolytic enzymes was treated on the wool surface. The treated wool had the result of having optimum
weight loss and excellent whiteness and good handle. Therefore implications of these results suggest that
this method using the modified Fenton method and enzyme treatment may be one way of manufacturing

the hightech easycare wool.
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Fig. 1. Hydrogen peroxide treatment process at acid condition.
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Fig. 3. Hydrogen peroxide and enzyme treatment process.
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Fig. 5. Whiteness at various hydrogen peroxide
treatment conditions.

Table 1. The physical properties of the wool fibre at various hydrogen peroxide treatment conditions

Hydrogen peroxide treatment Weight loss Tensile strength loss Whiteness
Temp.(C) Conc.(g/ 9 (%) (%) (CIE D65-2)
20 0.41 30 20.15
60 50 0.62 6.2 33.42
100 0.61 8.2 30.87
200 0.72 10.3 11.60
20 0.98 13.0 15.32
7 50 1.07 132 7.10
100 1.65 17.9 7.01
200 224 20.7 4.10
20 2.00 938 -30.77
80 50 6.55 17.1 -35.70
100 8.97 424 -36.42
200 14.48 - -49.42
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Fig. 6. SEM photographs of wool fiber treated with various hydrogen peroxide concentrations.
(a) Without treatment, (b) 20g/ ¢ H;0,, (c) 50g/ ¢ H20,, (d) 100g/ ¢ H:0,, (e) 200g/ ¢ H:0;

J. of the Korean Soc. of Dyers and Finishers, Vol. 17, No. 6(2005. 12) | 355



7| $1EAE sk 0
}sl o™ & A+F=Enchiron ©] 7}

53 A9 ek
gkg ol Wi

1 Ikslra AelpH o tig e 2 e
Fig. 7% pH 3 ~9°A] ¥ibslr4: 200/ ¢ &
Fsto] 65CollA 303t A 2g 5 IAkske
2 A2 pHell e ZEE 9 ‘ﬂEE LERAA
o™, Fig. 8¢ SEM A& Yefdtt #Hitks)
T4 A pH7F e AREC] Sk E
Alel] W=7k Astets Ae o 5 AN
Aol el o] &ele Y & EHOHH
o] A A & _LHHO
H,0, + OH — HO, + H,0 + 2
o2 32]¥ HO, (Per-hydroxy ion) ©] 3]4+sl&E 2}

e AsAe S el elele 4
S 4L Eol = EAbHol A i EH
o 2AAL AASFEEE Ego] 14 Rt

G0l e EABOIA Y s Bl
ohg3) 3ol Aol o] Ful e siof iz

=
Wl ela) Stskeart s EeEnh
H,0, + Fe” — OH + -OH + Fe '
H:0, + Fe'™" — H' + HO, + Fe"
8 -9... 30
TE e g T [] 120 s
6 f ‘\l\' 110 8
E>) ]
§5 - 10 w
8 ; o
g4 110%
g3t 1§
s y | | a0 S
5 —e— Weight loss(%) s
1r @ ---#--- Whiteness(CIE D65-2) -40
0 . ' -50
3 5 9 Untreated
pH
Fig. 7. Relationship between the pH of hydrogen

peroxide and weight loss, and whiteness.

(b)

(a)

356 / B TEEE E1714 £65%(2005. 12)

.1-/\

ke

[e)
R

s, Sl PE A o A 0
RIS R S
Ads g om AAL E}

H,0, — H,0 + 202 + 23.45Kcal

(11.2/ O, gas emission, approximately 330times
expansion of volume )

5 Tl oleg vle] RAA
= EolA AEH o olefdt
Shbslga FalA M vl
2 He3 A9
Ad = gk A *‘Eﬂoﬂ/ﬂ 2‘401&01
SR Aol 23] i
o sl FAs BalHo] g e e
RIS, b g 7 S S
Bl 2 el s Stsel
eyt ope} el dgel 46
]—;ﬂe §1—o]tﬂ— 01%\—]‘(‘_3_13;], tﬂ’JE
0O #he YeRidY w

YA ek Al MES F

sk A9 s 9

d

UV

=3,

Fig. 8 SEM 574 7%}01]/\1 °L T e
s} o] SAbshd Ael 7t ShEA
B E o] gateinh

Teb] EAA Holg ol g3t

AL} S H-3] A 7]5= Fenton H-2 FRLof &

F1

[e3

F A4S U5 ksl o] 3Ehy] wlEdl] A
|
A

ofN > i B oo K

@

Fig. 8. SEM photographs of wool fibres treated with various hydrogen peroxide pH conditions.
(a) Without treatment (b) pH 9 (c¢) pH 5 (d) pH 3

(©)



317+ Easycare Wool2] A= 2 54 A+ 57

N

5 FAste] 6sTollA 3023 Aed §;
shra Ay wEol mE gEE 2 s
el 9l o, Fig. 10°] SEM Z3= vehf ok
Ikslp s AR ROl SRS AkskE o] T
7¥at7] wiitell AEFE ol S7ksksl e, AkslE o
U A A5 et o8y Aste= Ae &
¢

o
]
A
¥o, M
39
e
=
il
rlr
=
gg
5
[
>
o
ot

6 40

g 185
5r N
- 1304
M a
§ b 25g
S, | 1 50O
E3 20%
S| 1 15§
ik —&— Weight loss(%) 1°§

---@--- Whiteness(CIE D65-2) | 5

0 . . . .

20 50 100
H202 concentration(g/l)

Fig. 9. Relationship between hydrogen peroxide
treatment concentrations and weight loss,
and whiteness.

e

@ (b)

323 Itslra Ae] 2o W AFE
REIRE 1
= T
Fig. 11 pH 9°ll4 Iibsla4 200g £ & 7
YJate] 40~65ColA 3083 HE)d 5 Frks}
T A 2k wE s B s vehd
o1, Fig. 120] SEM A= VeR|AL] 2t
Shra A &7t 2555 gEEC] S8

gon], A2l LE7F UF g FeolE WE
7} o8d AstEE A4S HAT 5 AT
FE> Pskra A 25 65Tl Hd) gt
< YRl e, ME=50 ~60 TolA] =2 #t
< YERSITH
G 2AYE aHoE AAGT] fIElA
<, st AE dAZk] BaA]7]E Slo] &
] 40
----- L)
-------- 35
B[ e
-~ o
E;‘ I 1 st
23 209
5 8
B, | 15 &
22 2
5l —o— Weight loss(%) 05
---#--- Whiteness(CIE D65-2) 1 5
0 . : 0
40 50 60 65
Temperature(C)

Fig. 11. Relationship between hydrogen peroxide
treatment temperature and weight loss,
and whiteness.

© (c)

Fig. 10. SEM photographs of wool fibres treated with various hydrogen peroxide treatment concentrations.

@) 200g/l (b) 1001 (c) 50g/1 (d) 20g/1

@) ; (b)
Fig. 12. SEM photographs of wool fibres treated with various hydrogen peroxide treatment temperatures.
(@ 40T (b) 50T (c) 60T (d) 65T

. .
J
4 18
L

(c) (d)

J. of the Korean Soc. of Dyers and Finishers, Vol. 17, No. 6(2005. 12) | 357



iﬂ
=)
Sl
2
=
=
o
HE
2 o k»
N
4o
rlo
k1
)
=
o
M1 ofy

= Aol 5 gl7] wdl

EEEL 7401 a4 o)),

SEM 5423, IAkslra A 2
R ol AZRSHAl AAE =

ket AT 204 7
, pH 9, 65ColA #bst44
1Ak A g FRE o]&5k]
a4 A }%E}. AEI WS Fg. 139 U
ER Rl o, Fig. 149 SEM Z3E Yehf Stk

331 &4 F5ol ug s 2
G0 z_eoﬂ Lr]r% 71-30k _E.Ho} /g-o

rlo

z
M o bt

[*]

|

)

S
ok
o 4
30
b X2
(g
© B
fo ©
S
[‘ L
nﬁé 2
o
ooy
2 F
N
Y
L jo oz NS e

H O o3 o
ol
2
=
o2
fd
et
& =
=
4z
fu
=l
=
il
2
et
Jo
Q i

| —&— Weight loss(%)
2 [ ...8--Whiteness(CIE D85-2)
0 s s . s
Nonused Control Alkakase Protease Enchiron
Enzyme
Fig. 13. Relationship between various enzymes and
weight loss, and whiteness.

Whiteness(CIE D65-2)

e aB8RE88 S

(@ (b)

Fig. 15¢1 L}E}lﬂoh:]' v 2] R ALY] Loaddt
of Hlate] Fpakalea BE o2 s A &
a2 s Hae %;b 5~8% & A WolA|A|
oo AL o1l 4= 9lgit} sk Ulﬂﬂ ot
AFO] Strain ZEol] B]E}e] TpALE A GHEO 7 A
23 A3 gaAgE BT 2 A9 FAket
A 22~25% A AL solsk 5= 9T}
Frg sprskEaE AT A9 G g1
o gkl 27 ARl AAHWA AR}
Fredaf#] 7] wjioll, Q1473 e] Load 3HS ThA
A 8}= X 2k Stram%}o s SAEE How
¥ Fro FAAES A2

0.24 0.6
023 105
g0 23 T

. | E
% 04 E
% 0.22 E
) 03 E
§ 0.22 E
s 1028
- —®— Load at maximum
021 1 ---®--Strain at maximum 104
0.20 - . . 0
Nonused Control Alkakase Protease Enchiron
Enzyme

Fig. 15. The tensile strength and strains according to
the various enzymes treated to the worsted
yarns.

(c) (d)

Fig. 14. SEM photographs of wool fibres treated with various enzymes. (a) control (b) Alkalase 2.5L

(c) Protease NL. (d) Enchiron

358 / HmELETESS 1748 £ 6552005, 12)



317+ Easycare Wool2] A= 2 54 A+ 59

Mi:&mhmsﬁ

L

9 &2~

N

Moo g e
o )
jgﬁl
érﬁm\m
it

of

ofo

_0|L

£

ol
o2
et

=z 5
<2
ol
B~

iy
>
ol
3
o
=,
2,

N
S~
— L ox

& o O g &L
) '
SN

o
N
Ac)
o (T
ol
¥ re

B L N oox
ox ¢ Ob o A

e
)

By
5=
=
i)
K=y
o
2
{olr
5

iy Fd
v}
o

iy
M
rlo
i)
il

U oo b

o

O gy ol
o
o
o
K
z
il
[
ofN
N

TS
N

o
_1
B~
I
=
g
\O
fu
BN
R
_O|L
rr
poy

30 oY
24

ol
1-01[ [\

Hir ot é
oS
o 2
T

ol
2
fol, 3@,
iy

o AR 100g ¢ oA A
o] g¥AolA] H33

o

N
=
)
ot
i

R L
H

ne &
lo

(
-

w2 o |

8 rfo T
~ I
oft

i

Iy

N
)
N

SEN
i
&
s
£ 2
fo
fr
BN
iy

Lorr 2 2 o B g
e
-

O
-

pay
°
jud
=
E
N
ol
2

fo ®

B
1
B
o
e
g
rlo
o%
=2
P S

i
N
N
=
ey
ol
>
5
I
oI
A,

A AAs = BA
2 Fg >

%0
32
5

s

>
B
uy

of ATE WPAAT-S] BE4A LAY
A QAL 0w SR on, o] g}
2 =gy

g

1. R. Levene, Y. Cohen and D. Barkai, Applying
Proteases to Confer Improved Shrink-resistance
to Wool, J. Soc. Dyers Colour., 112, 6-10(1996).

2. R. . Denning, G. N. Greeland, G. B. Guise,
and A. H. Hudson, Reaction of Wool with
Permonosulfate and Related Oxidants, Textile
Res. J. 64, 413-422(1994).

3. . R. Cook, B. E. Fleischfresser, J. D. Leeder,
and J. A. Rippon, Sorption of Synthappret BAP
by Wool and Its Effect on Abrasion Res-
istance, Textile Res. J. 59, 754-757(1989).

4. S. S. Choi, S. H. Yeon and H. J. Cha, Chara-
cteristics of Phenol Degradation by Fenton
Treatment, Korean J. Sanitation, 12, 29-35(1997).

5. S. H. Lee, SM. Lee, B. J. Choi, and Y. W.
Kim, Comparison of Fentons and Photo-Fenton
Processes in Landfill Leachate Treatment
Efficiency, J. Korean Soc. Environment Eng .,
24, 467-475(2002).

6. J. A. Maclaren and B. Milligan, “7The Chemical
Reactivity of The Wool Fibre”, Science Press,
1981.

7. Y. J. Na, Bio-bleaching Method and Optimum
Conditions for Wool Blend Fabrics, J. Korean
Fiber Soc., 38, 445-452(2001).

8. T. Nishimura, Biofinishing of Wool, Seni
Gakkaishi , 49, 20-24(1993).

9. P. Jovancic, D. Jocic and J. Dumic, The

Efficiency of an Enzyme Treatment in Re -
ducing Wool Shrinkage, J. Text. Inst., 89,
390-399(1998).

J. of the Korean Soc. of Dyers and Finishers, Vol. 17, No. 6(2005. 12) / 359



