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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 C.I Acid Blue 62. FT-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
O, Nis and Sy intencities increased considerably and oxygen was incorporated in the form of CO and COO
on the fiber surface. The dye uptakes of wool fabrics dyed with three acid dyes were proportional to
irradiatfon 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.
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Table 1. Characteristic of wool fabric

Fabrics Wool
(worsted yarn)
warp 19 tex
Denier

—‘ weft 15 tex

Density warp 142
{thread/inch) weft 136
Weight(g/m®) 102+5
Weave Plain
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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

NOS  OH 'OC(;
C. I ACld YCHOW 99 N’N_C—(DHNO
ON
H,N
O
C. I. Acid Red 57 \‘SOZ HO
H,C,—N SO;Na
9 NH
SO;Na
C. L. Acid Blue 62 CH.CH
1] NH ? CH,
CH,CH

22 UV Z=AL U A

UV AL 2] od8e] SEN LI <l 41
A=+ lamp(SUV40UH) 2} power supply(UVB-40)E-
TFqlste] oo e 9ids] At AAg YL
A7 o] 24E 8 F UEE x| Az
o o) A¥ AxE o]&sle] AL A|ZE, A A

= wa?l“dd oFRAE| ApeAl 2AL AlE

Einsi=o g bl Ao e oM
Bsigck

AN A AF AP Table 49F e
Z7A| A A G E(CL Acid Yellow 99, CI Acid
Red 57, CI Acid Blue 62)& o] A2A|7+e- w314 7)

o knAgel g HY P4 20& AR
t} -89 pHE acetic acid ¢} sodium bicarbonate

& ARgste] pH 52 Fdsle] 40~100THA 3
o 80¥7k4] A4S shedck

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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Where, K : light absorption factor
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 Sz, Cis, Njs and
Oy in wide scanning XPS analysis of UV-
irradiated wool fabrics

Chemical composition
Szp C 1s le O 1s

UV irradiation time(min.)

0 28 592 169 21.1
10 2.8 382 20.1 389
20 35 380 21.7 369
30 3.7 38.1 225 356
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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 C,s spectra of wool
fabrics treated with UV-irradiation

UV irradiation time Relative peak area (%)

(min.) .CH -CO- -COO
0 81.17 1189 694
10 5797 2055  21.48
20 56.62 2152 21.86
30 55.63 2347 2090
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Fig. 4. Curve fitting of C, spectra of wool
fabrics treated with UV-irradiation for 10min.
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Table 7. Colorfastness of wool fabrics dyed with
C.L acid yellow 99, red 57 and blue 62

Sample| Yellow
Color Fasiness ’ 99 Red 57|Blue 62
Fade 3-4 3-4 4-5
Acetate| 4-5 4-5 5
Cotton | 4-5 4 4-5
Washing Stain Nylon | 3-4 3 5
PET 4-5 4-5 5
Acrylic 5 4 5
Wool 4-5 4 4
. Dry 4 4 4
Rubbing =g,/ 34 | 23 | 23
Light 34 3 3
3% UV-irradiation distance : lcm
UV-irradiation time : 30min
Dyeing conditions : 100°C x60min
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