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Modification of Dyeing Property of Wool Fabrics by UV Irradiation
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Abstract —Wool fabrics were treated with deep UV for 10 to 30min and then dyed with CI. Acid Yellow
99, CI. Acid Red 57 and CI. Acid Blue 62. FI-IR and XPS have been used to prove the chemical
composition of wool fiber surfaces. The mechanical property and colorfastness were also studied. The
intencities of the peaks of C=0O group at 1700cm ! were increased with increasing irradiation time. Relative

Oy, Nis and S intencities increased considerably and oxygen was incorporated in the form of CO and COO
on the fiber surface. The dye upiakes of wool fabrics dyed with three acid dyes were proportional to
irradiation times and in inversely proportional to irradiation distances. It was found that the tensile strength of
wool fabrics were gradually deteriorated with the UV irradiation times. The colorfastness, such as washing,
light and rubbing, of UV irradiated wool fabrics dyed with acid dyes were good.

Keywords : Wool, UV irradiation, XPS, Colorfastness, Tensile strength

g5 FaL odvk il shedl Al shekEAe|
ok 3 N, L2 plasma 1 A 29} corona
WA, UVaEab 5o =l whils o83t 3
& Ak 21 SlekEs ¥4 W s g
oF Af7kgels] Zgoi izl A walel vl
Ak ARl TR o 2T B4
£ Roislr] oA 1 THE comrolslE V]

1Conresponding author. Tel. : +82-31-290-7316; Fax.
+82-31-290-7330 ; e-mail: ihkim316@skku.edu

10 / s#EEENTEGR £168 £1572004. 2)

o
2,
&
<t
oX
Y
o
~N
=
r>~
>,
X
X

o
=
2L
2
i
N
X
i)

= plasma, corona, UV o] <edx gjo) W =
Zo &) UV plasma z]2]v} corona WA #]2] 7]
Soll Wiske] A7o] ool ARcks W wl i)
Aok Al2a] 2o ARE wudeld 2lelgol
& w7sla AeshEAE el A Hof
A9 gals] Aluel slalel A4 B 72 A
of 714l shimA] cha] wbelolAls] Al
oh LV 1) A} ol abEe] Qi ]
T A e AN 't 3 =3 2



ek A sl Ee) - sk -
o Gold FEE F2W 290F D& FEIA
vt ERle) el - o AL £ v 48,
FAAE AL gloe] sl vIRia, 2w, o
2o POl A e v1A L otk

B AFAAE ASAE o 8 A

i
to
N,

W ARl 2sle] Al BEh AL 1

o] el - spehe oz wWstsled wAG ¥ A

g2 FTIR W XPSE o] &3lo] HAsla xb9]4l

AL 2 2AAE o] whE oFmAlEe] oAl

o] WM pAlsled oL BAS T glo)
2.4 3

WAREE o7

A A sl A A sheld
& FTIR, XPS 5] 7)7] #4894 F3io] A4
b TR A} AUE et

21 A8 % A%

KS K 0905 of 3l Hi R s Algslod
UV FAF 2 o MAIF-S slisle] o, ofnxlE-2]

7% ofef Table 1ol viehisich. o] Algle] A}
4% AOFE-S Table 20 vhehiglon opy-e
GR(1%) AJeko = acetic acid % sodium bicarbonate
£ 989 pH 28403 Agsiodel. e, A
o] Aled AR5 T35 7] Table 3¢
A AJstsor AAlgle] ARgslsict .

Table 1. Characteristic of wool fabric

Fabrics Wool
(worsted yarn)
. warp 19 tex
Denier
weft 15 tex
Density warp 142
(threadfinch) weft 136
Weight(g/mz) 10245
Weave Plain

wAgel 944 A 1

Table 2. Specification of samples and chemicals

Chemicals Formula  Grade Maker
Acetic acid CH;COOH GR SHINYO
Sodium bicarbonate  NaHCO ; GR SHINYO
Table 3. Formula of dyestuffs

Dyestuff Formula
CZH3
NaOS OH COH
C. 1. Acid Yellow 99 —
ca rellow GN—N—IC CDHN—O
oN H
O
C. I. Acid Red 57 \
o, M
HC,—N SO,Na
Q N,
SO,Na
C. L. Acid Blue 62 O:‘:O CH.CH
(') NH-CH H,
CH,CH,

22 UV A 2 9

UV ZAF ARz A8 SEN SRBGIRER) o 4
AAFsE lamp(SUV40UH) ¢} power supply(UVB-40)-2-
T3l o] We 9xls] Ad AHS 9dx
A5e] Fo] 2L & ¢ =F A ARl
Ll o] g AAE o] &alo] FAL A|7E, FAL A
25 HIAF|HA FEAEA A9fx] A AE
£ sisivh AlEE Ak Ay " AelE ol A
RV DEa

G gl Ak G oz Table 49 -
F7AA] A E(CI. Acid Yellow 99, CL Acid
Red 57, CI. Acid Blue 62) & G4 A|7}-& w347
o sheAzel ajg A4 94 24s 2
t}. ¢1-8-2] pH= acetic acid ¢} sodium bicarbonate
Z algsfe] pH 52 FAsle] 40 ~100 T4 H
o 8037k 2k shsich.

Table 4. Dyeing conditions of wool fabrics

Dye Liquor Dyeing Dyeing
concentration ratio time temperature
ow.f. 3.0% 1:30 80min. 100C
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S : light scattering factor
R : reflectance
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Fig. 1. FT-IR spectra of UV irradiated wool
fabrics.
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Table 5. Relative intensities of S 2, Ci, Ny and

Oy in wide scanning XPS analysis of UV-
irradiated wool fabrics

Chemical composition
SZp C Is N Is 0 Is

UV irradiation time(min.)

0 28 592 169 211
10 2.8 382 201 389
20 35 380 217 369
30 37 381 225 356
600
550
500
450
400
%) 350
o
O 300f .
X sl °© .
200
150 |-
100 |-
50 -
0 I I I I 1
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Binding energy(eV)
Fig. 2. XPS spectrum of UV-unirradiated wool
fabric.
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Fig. 3. XPS spectrum of wool fabric treated
with UV-irradiation for 10min.
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Table 6. Wave separation of Cis spectta of wool
fabrics treated with UV-irradiation

UV irradiation time Relative peak area (%)

(min.) -CH -CO-  -COO
0 81.17 11.89 6.94
10 57.97 20.55 2148
20 56.62 21.52 21.86
30 55.63 23.47 20.90
100
C-H
80 -
coo C=0
) 60 -
o
)
< 40
20 -
0 2;2 2;0 2;8 2;6 2;4 2;2 2;0
Binding energy (eV)
Fig. 4. Curve fitting of Ci spectra of wool
fabrics treated with UV-irradiation for 10min.
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Table 7. Colorfastness of wool fabrics dyed with
C.I acid yellow 99, red 57 and blue 62

Sample | Yellow
Color Fastness ’ 9 Red 57 |Bluc 62
Fade 34 34 4-5
Acetate 4-5 4-5 5
Cotron 4-5 4 4-5
Washing .| Nylon 34 3 5
Stain
PET 4-5 4-5 5
Acrylic 5 4 5
Wool 4-5 4
. Dr 4 4
Rubbing Wgt 34 | 23 | 23
Light 34 3 3

% UV-rradiation distance : lcm
UV-irradiation time : 30min

Dyeing conditions : 100 C x60min
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