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Abstract

Washable wool was developed using environmental-friendly spray UV-cure technique. Photocrosslinkable
polymer, dextran-methacrylate, was synthesized starting from natural biopolymer, dextran. The aqueous

solution of dextran-methacrylate was applied to

optimum condition in minimizing felting shrinkage.

wool fabric with various concentrations to find out the
The wool fabric subsequently cured by 365 nm UV. The

effects of UV-cure time and photoinitiator concentration on felting behavior of wool were examined. As the
concentration of dextran-methacrylate increased, the felting shrinkage decreased gradually. At concentration
0.5g/ml, the felting shrinkage of wool was negligible. Other properties such as air permeability, moisture
content, wrinkle recovery, thickness and wettability were also evaluated. The surface coating of dextran

polymer onto wool fiber was identified by SEM.
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BARE AR ) 270 o], 3 Feel
2 @3} vl os) A Y] A, 33k L A
= 84, F, S8 (felting)dl= dA4o] Ath(Hatch,
1993). ¢} & A2 BARFE o83l FAXE
HEAY, BAEY FALE e ol§Ho &

o1}, o2 ¥ £ AAke 1ol o) EAE o

5§ $502 Asle] Bel9) Bolye] Woid, e}
ol AB|9& sfokste HAREH FrHaen &9 &
oz mAlse] AHEsujel Aol Hojsitt. wet
H, 2% F84 AN 9T B AT} ol Fol
A grom, 72 el 371 WHeE aokd % 9
ThHatch, 1993). HA), el oJsir 2AY]

=X o2 gsjsl] =F44L MaskE W (Gordon
et al, 1984; Maza et al., 1989; Maza et al, 1989; Maza

o] %E'& 20039 % SR EA @] XY o] st
A5 A (KRF-2003-003-C00190)

et al., 1990), &5, T EAZ 2AYE ¥ Ee= W
(Erra et al., 1999; Jovancic et al., 2001), A A, 727}
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%X} EAS o]gsto] FEATH (spot-welded)
i So] thto et al., 1994; Kang & Moon,
1998; Umehara et al., 1991). o123 WWEEZE 71 A&
Hog HFAE JMAske ZoE HitHe PHoRE
chlorination/hercosett resing AR&-8t= #hHeol o},
RAEe] Sz AA JEA FE Fe7t e R
gz FES A4 Hez, €4 HE A
S uky )& AHsho|th(Gordon et al, 1984; Maza et
al., 1989; Maza et al, 1989; Maza et al., 1990). w&}A],
FEAE ol gty THNAS Bl 8L Mt
= WS HFE B I K9 k.
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Aol Al s AL WAEE, 548 sy
8l GPE (glycerol polyglycidyl ether)Z AR&-8le] 7}
5 53 2Ade] RRFTHS FA o,
MAE weAo] Y=
Kang 3 Moon(1998)2
GPEE AH&-3H3 L, 7t
3t @Hol e

& Zehzuls olgstd, 2ALL NAsled, 84
R A 3]
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A

-4 7+ W<l pad-dry-cure 5
A= s WS AMEshs Wigoth mekA, de ¢
gk Foldd T%*é"ﬂ/ﬂ A 7 de J87] FaeS
3 Aok FoiH 2EE W7 A3 acrylic latex=
ARgEoY, oFAE 100°C o2 dAs LxE
HQ 7 $}(Levene et al., 1991).

_E

ool whall, 59 EHNFAYHOZ UVE o] &3
ol el MEE 7|E2A FEWI rh(Dodd
et al,, 1993; Jang et al., 1999; Jang & Carr, 1999).
Dodd 5(1993)8] 7%, corona AT HAY, 4
242" 22 ES UV-curable siliconed ©]&3}o
UV-cure 3 284S 7|44} UVecure o AH&
71&9] heat cure ol Hls}e] thgo] ErlA 2 a9k
F AT} UV-cure = 71E9 E73 38} wha]of His] o
URAIZE 257} o) Ao, do) o8 Rzhg F
Blo] W), £550] HistEY, Uvel o3t 448
A 7HA = Zlsoleh(#H A g, 2003). 2vh, UV
o AF7 }X‘DIHTWV] oH g, AEe] #H
A Folol g on AH8d £ gle wolr)
&, of 7tFolME Friart 7§ AEAE AR
shod, 870 £dg AT T, AE BANOoR
Sk ¥uhg FAAIA, UVE o838 a7 1
Holth(Kim & Chu, 2000). 7|2 pad-dry-cure ¥4
e 2y, FEo) FaE R o] uj$ Hom
2 AxFAol "Haglen], uve AHgo=Z Fol )
UER] gora, odx] Hztak G| 93 FHEdA
WA 9] o] g Xt
E AFoMe AdgdFHed dLE (dextran)
ELEAE AES, UV-cure?} 7he’t 37k
A} (photocrosslinkable polymer) & ¥43F H,
o] Hg, UV-curedt] 254 /1A A=
AR B4 HEE ATsio 7]
|4 Mo AMEEGE FA A 3
| & o717 224 gEdE g, d i—..
2 AdedA DojR= AASFEZA (1-6)linked
D-glucopyranosyl residue 2 /4 =o] A3, 1A
P BRSNS MM, B2 S AFEA e
E]% Z‘o]E}(smebotmam 1974). wpghA], & A
Afel S84 M-S dAREHA 1R A
"}%0}04 Hao] BAo] Qe FA X181 UV-
cure 7Hg71 €& AHESt BAE A} g
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1. AE ¥ Aot
d ~E ZHaverage M.W. 66,000, Sigma, USA),

methacrylic anhydride (Aldrich Chemical Co., USA),
2,2-dimethoxy-2-phenylacetophenone(Acros, USA),
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triethylamine(Junsei chemical, Japan), lithum chloride
(Yakuri pure chemical, Japan), polyethylene glycol
dimethacrylate(Aldrich Chemical Co., USA), isopropyl
alcohol(Daejung chemical, Korea), pH 7.4 buffer
solution(Daejung chemical, Korea), DMSO-d6 (Aldrich
Chemical Co., USA) & E5 AFo2 AHg3Ie
o], B A= Ciba o4 25 }/\}%o}"jq

Ao AARHN TR PRARS Toistol
g, o BRAES SHL B3 L0

Table 1. Characteristics of wool fabric.

Characteristics Property
Fiber content Wool 100%
Fabric weight 309g/m’
Fabric thickness 1.26mm
Construction Twill

2. 27t 12 X(photocrosslinkable polymer)2|
B W 2y

9 2B LICYDMF(10w/v.%) ool 813 =,
triethyl amine ZE A7}slz, 2 24kl | metha-
crylic anhydride® #7138l 65°CollA 3417k F<F e
A1zl %, isopropyl alcohol ol HAAZ T}, Ao} 2%
3t 22 9] X E 2] 93] methacrylic anhydride £
& G 2B 41719 Uil 0.5-18] H &2 HEMA
Z32, Zull9] 2 methacrylic anhydride 2] ol )3
1-5% AW A MstAH T Hd S g 27 9
3} methacrylic anhydride %F2] 248 Aol A 2}
°]A ZEHATHKIm & Chu, 2000). Heizl F7ha
J72A}, dextran-methacrylate = 232804 40°C, 24
AZHESE A2 H AMS-E

4 ¥ dextran-methacrylates> 1g2] _T’_—‘?~X}§— 10
ml DMSO-de0ll £33+ 5, NMR tubeol] ¥, NMR
(Unity 300Hz, Varian, USA)S AH&3 'H-NMR# "C-
NMRZ #4813 2™, trimethyl silaneS internal
reference @ AME-3151Th.

3. Spray-UV-cure? | =& 0|28} 2X| & Xz

A

F7kE 2EA}, dextran-methacrylate & 20ml &
pH 7.4 phosphate buffer o =<1t} F7WAIA(2,2-
dimethoxy-2-phenylacetophenone)E n-methyl pyrroli-
done”l] =<1 F, F7HAIA| &4 polyehthylene glycol

dimethacrylate 20mlet 83ttt of &-A3} Frfar
e g B & F, EAE (50x50cm)
o #LsA BAM 33, UVE curing 3+t AME
® UV lamp: 365nm Z CE serial no V02 5929,
France A|Fojth. Aald 2 &L ARS ), B4
AADE 3l LS PIAA B o de
Has) a3t Agd BHES FF24E(20°C, 65%
RH)OIM BE=ATE B2 &0 &84 il 4=z
A% 27 99, #rh ZEAL] B, AR 9]
UV-cure A7+ H3iA A A& st ot

AATCC Test Method
HEzA 2l A
B7keka, mlHe z
Eale

5. 2487t

1) B8

UV- cure% WA °] Sree AATCC Test Method

0} —1—711 %7% st FA9 Wzt gl o 7iA
WHESIATE Fr&-2 theel o oA AlLtE
1=

A B

M: Moisture content, %

A: Weight of conditioned fabric at standard
condition

B: Weight of dried fabric

2) Z|EnE

T EFHEE ASTM D737-7500 whabA B7EE 9l
th A EE BFEFEOA 48417 ol X F], F
7% 3= A1¥71(S.D.L. International limited, serial
no. 01397, England) & A3t F71%F 100Pacl A
24390 Z71RAEE g9 Ao o8] Aty
Ak
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P=F/A I CH, ]
P: Air permeability, ml/cm?/sec H
F: Air permeability value, ml/sec N o-1"
A: Test area, cm? OH
OH
3) WL
AATCC Test Method 66-1990 | 2} 713} H7}E2] - "
om, /AR HFOE 217t el RS 318AS & Dextran
gaigct,
f——cn, ]
4) 54 OH
FA= F=A (Daiei Kogakuseiki Seisakusho o o i
Ltd., Japan) & ARE-3le] EEFefol] 48A]7F WA] & on CH,
9, 105] 245} Azt 06 =cH,
It
o}

5) e
AATCC Test Method 22-19892] 2XZ go] W
HAEE AMgdle] F4EHoY, @4z Hrte

AATCC Test Method 22 ol AA1E Br17)Fo &3
o Fr ATt

6. Scanning Electron Microscopy (SEM)

By ZRA) AE 280 ¥yt v)xa
%84 HAE $o RAES gAS dA#

2 AHgd

, L3

i
& u]7d(Jeol, model no. JSM-5510, Japan)
of vl #@siin)

I 3 3 ag

=
1. Z7tn nEXe| M

A}, dextran-methacrylate <Fig. 1>
2 o2 ™, methacrylic anhydride
B g el = "ol 3,
= }0}0“"3]' upebA, &7 }

Arhgol 371e5%

XJEM] /\F&Q‘}i °U% dextran- methacrylate«] %6H
w9} xgtxole] AndAle Aol ZelUA
HAEFHYHKim & Chu, 2000).

<Fig. 2>9] [H-NMR@IA 5.6-6.5 ppm Alo]o]] Eo
& 2789 F2E 2 o1FA el elET 2R

- 1510~

— n
Dextran-methacrylate
(Photocrosslinkable polymer)

Fig. 1. The structure of dextran and dextran-methacry-
late (photocrosslinkable polymer).

Hs in Double bonds

" 11‘

Yoy m \
I W WA R W
7 6 5

Ppﬂ

Fig. 2. '"H-NMR of dextran-methacrylate.

F4(C=CHy)°l 31 ﬂ% T Zojr, Y EETS 24
o glucose ringll & F4E 4.3-5.5ppmel HFE
o} ol F W3 HREOR XNIUSE +FH & )
<Fig. 3>¢] “C-NMRO|A] dextran-methacrylate®] Z}
e H=27F 2 velt ok A8 methacrylate
group®] FI2Ed 7|(C=0)9] B & 166ppmol A 1t
Ehe, ol € 7](CH;—C=CH,)®] ©4= 18ppmellA] 2z}
zb vebdth 8 oS A% €4 2HE 126 ppm
7} 136ppmoll A ZHzk e, H B F2EQ
2 gl & e 98, 73, 71, 70, 66ppmol A L EF
vt} webA, 'H-NMR#} "C-NMRE-4 0.2 dextran-
methacrylate 9] $HAdo] AFH o2 o|Fo|H 0] 4

SHAt.
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Fig. 3. C-NMR of dextran-methacrylate.

2. Dextran-methacrylate® UV-cureE ZEE2|
#84d

) Z7t0 DEX M2 sz 4

Bt ZEAZ AS-E dextran-methacrylate 2
s et F§ F50] <Fig. 4> AA =

SN R ) J_—E—X}«l Z7F 74 okt &f
FEo] @A 7 = ol dwtdo g =
| T 8% ©| 0}“.—?_‘ washable woolZ At &=
l (Erra et al., 1999), m} Fpo] A2 0.2g/mie] B
THE 8% ©l5le & Blow, 0.5g/ml
73 $-ol= Y43l 0.6%) 717k

] el

ol

719_
TE=E
5] 7

2§ F50| fﬁ_xﬂ ]

THES B AAEEe Aole 0.1g/mle &
ZoAEE 8% oldte] H§ £5E& 2gon, HA
Ao g F&EFo] 48] 05zymle) 2%, 0.4%2]

gtk Aoz A Hls) A
APEEe) SE el T Agtor, oj YEAHE
ALY 5 £iol & A7) ehie sow

QAo wapa, AL kel Brbw wrAo) Ha)vt
oag []‘/] = /\'10 '6217(‘]6‘]—71] 7H %EL')]: 9\}\{_—" 7/—1-0—

2 Uelgton 05g/mlY) FEE &H§ FE5L 1% ©

StE 2EE ¢ USS &+ U
2) UV-cure A|Zt2]| A&k
<Fig. 5>°l AAEo] e upe} o], B

T FEEL UVcure A 7F] 9&S HE o

B} UV-cure Al7Fo] 1030l A 50% Alojdl], 3 4

&9 o7} vERA] ke, HAte] 50
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Fig. 4. Felting shrinkage of UV-cured wool fabric with

an increase in dextran-methacrylate concen-
tration.
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Fig. 5. Felting shrinkage of UV-cured wool fabric as
UV-cure time increased.
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Abe) B, 43-5.19%) B FeRBRL0), FANA 1%
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Fig. 6. Felting shrinkage of UV-cured wool fabric with Fig. 7. Air permeability decrease of UV-cured wool
an increase in photoinitiator concentration. fabric with an dextran-methacrylate concen-
tration.
A, 1% AR BAAL Aoz ST FF 6
Sxo ZAE AL F UASE L+ Ao, A
ol S50l ANRF) $HNT BE FEA ¥ . s
A g, /
ol AN, BAES] 2§ 55 FFL F £ w
£V E 298 WIE 28AY FES dthke g /
(1]
m, F7kaA UV-cured] AlZkolt} BiAlAlS) 347t 2
_ (3]
o ¥z JP& FA g AoB e ole 2
Bk TEATE RARY] 2AUE WES H§ g L o _
- - - [
$5g B0 A 5 ASg BT, B} o
@7F WS ERHe R JPHER UV ZAW{PO] wl -/ S
AA, FAAAAS] Fol BE BT S HAF
= Zoltt, 6 -
0 10 20 30 40 50

3. UV-cure & 2 X E2| S4HJI|

1) E7IFatE
<Fig. 7, 8, 9> #7Iw AEZS] F&, F7AA

9] ¥, F7twA] UVcure A7t ©HE 371 84%
o] kel digt Axrt Jeht sivh Frtw 18

o] TRt SR I FHEE %‘iﬁ}étﬂ, =
/4 AE7A] ZFaginh o= Z9) ofste] I
27F g9l dgatele] 27k del Auid oz g
o) Hls) B EHEs} PhEE Ao ARET.

T3k, UV-cure A7kl w2 ]-'15—3]'—‘::—94 A 20

£ olFHH F7IEHET} %

- 1512 -

UV radiation time (min.)

Fig. 8. Air permeability decrease of UV-cured wool
fabric as UV-cure time increased.
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Photoinitiator concentration (%)

Fig. 9. Air permeability decrease of UV-cured woot
fabric with an increase in photoinitiator con-
centration.

ml, UV-cure A7t 1058, 7IAA 5% 1% A =7 &
71EEe] 7o) AT JFE vAEA, EF
FELINAE F = A 2o AT

2) B8

g 2Ad s %7k Atshe AeE
el (Fig. 10). X7 10%9 48 B9l vhi,
2 x2e A 7.597%2 FrE FYE Yehidd
I, T BANAIAL] &, UV BARA| DMl whE F8)
3 A vehtA] @sioh 93] A9 BAR9
FEFEE0] 14-16%(H A", 2003) <18 ulsf k7t
A Uelged], ol 95X A2 FAA ) 9
3 Fa ST A E Ao E Al H

3) gy

WEAAe F7tn 1EAY TR} 17}% & 3
AR 02 2Aadhe 2o YElTHFig. 11). 9F9]
7%, A 1545, AL 15259 Sl E7te EOIE kls
W, Friw RA] MEemrt Srheel w3
Ao g 7had, Fria IEAF FE 0.5yml] F-¥, 7

A} T10%, $1AF 99%22] 38 2hg B ]It o] Kang &
Moon(1998)¢] glycerol polyglycidyl etherZ AHE-3}d
DRES 273G “H HrEAo| 2718k A A
WE = AagE, °1E Bl Azl 8
2o EAdof ¢ ZoZ AlFRHEY. &,

3

o]
"o,
=

- 1513~

Concentration (g/ml}

Fig. 10. Moisture content of UV-cured wool fabric with
an increase in dextran-methacrylate concen-
tration.
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Fig. 11. Wrinkle recovery angle of UV-cured wool
fabric with an increase in dextran-methacry-
late concentration.

glycerol polyglycidyl ethere= A% 2602 A#A1<1
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F7ha SRR AEE RAES FAE X
Hla] AAHoZ 0.23-0.32mm F7HT 22, F
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b w A S, BANAL FE, Uvcure AlZH
Fol S8 FS wAE Btk

5) g

AATCC 22-1989°] 2J3t 2=z go] H2EQ] 25
Al mH el Ee} FrrE TEAF A XY F9, =
s 37t 508 eI &, ¥Ho) ¢A3
Aot o|He 3 E&E vellls Aold) E3,

B2t 2B FE 0.1-05g/mlY 2S¢ 2% YU
LFFEG0E VeI 94AEe] A9, BAR
9] &pA EHFR| ZHourt B9 Aol

Holxe ZoZ HIHT O (Umehara et al.,
1991), ¥ Ao} 9six e RAE] B4A A3l
FES VAR ge Ao Vel

A EZ 9} UV-cure © A X Ax1E v AAR
o] <Fig. 12>0 A= gict. vl Ee] B =

Control

UV-cured

ALo] s =2t e W, UV-cure € A

2o A%, 2Ade] TER s MuH e
ol HAF O\ B, 18A 3Bo) B Y
870 ol %ol gl ol My Tl PET & %

7hL SEAZ MY 1584 e e
& o, 2EA A Ewdsi Z29E Axtdn]
73 AR(3HALE], 2003)3% cir]EL). ol FHAIA S
FEA g tig gIES FHAIIT K
PEG-dimethacrylateS J7}s] 2o Aol FUAS &
AR A2 AL5E Y UV-cure'd 24 &2 felting
test o= LEA7F 2ALE AL US S B F
Atk WA, Byt Z2EAF 5G] AA Y-S H
BiomH ALY uhke] og HEl S FHFoO
2 2 EHe HojFe dAstolt)

]
<z
Y
ri

EQ "2EZOZTRE Zu3] $840|H,

4
¥ T8-g z2te JEAQ dextran-methacrylate

UV-cured after feiting test

Fig. 12. SEM photographs of non-treated and UV-cured wool fabric before and after felting test.
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UV-cure A 7o) AojxH Z7| B3 AA 8] 744
sfe 108 HE2 Ak Aol M@Ad Aoz A

S17F el ot BAES AstEe Rew Argdn
G, AXAu R Rl osiA Pk gl o
& 2Ad) 3 Fo] A on, A gl2E Fo
% 7AYol Bk Ao 98] BB o] e A

Wk, Friw TRAE sl 87433507 o
2, oA el E3H < 7H

o8 RAES H§ £5S UAE] MY F d&
& 5 U

A28, (2003). BT HEES slol=248 of83 PET
HEY AT P 718 #7789, 40(6), 554~
561.

74, (2003). FHEAHZGFORA ). A& AEAL
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