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Effect of UV Imadiation on the Color and Mechanical Properties of
Catechu Dyed Fabrics

Nam, Ki Yeon- Lee, Jung Soon*
Department of Clothing and Textiles, Chungnam National University

Abstract

This study was carried out to investigate the variations of catechu dyed fabrics under UV irradiation. Catechu dyed
cotton and silk fabrics mordanted with Fe and Cu were irradiated with UV under dry and wet conditions, and then
were evaluated on color changes and mechanical properties. Owing to UV irradiation, the K/S values of catechu dyed
cotton fabrics increased until a certain amount of time but those of catechu-dyed silk fabrics increased continuously.
Cu mordanting cotton fabrics showed the smallest changes due to the UV treatment, and silk fabrics mordanted with
Fe showed the largest changes. Wetted fabrics were accelerated maillard browning by UV. Un-mordanted cotton fabrics
treated with UV under dry conditions changed its YR color to Y, but changed its Y color to YR under wet conditions.
However, mordanted cotton fabrics treated with UV didn't change their color. Dyed silk fabrics except those Fe mordanted
and in wet conditions continued to keep their color after UV irradiation. Silk fabric mordanted with Fe under wet
conditions changed its Y color to YR by UV irradiation. UV irradiation didn't affect the mechanical properties of
catechu-dyed cotton and silk fabrics in any significant way.

Keywords: catechu, UV irradiation, K/S values, color change, mechanical property
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(Table 1) Characteristics of fabrics

; Fineness Weight Thickness Fabric count
Fabric 2 2
Warp Weft (g/m’) (mm) warp x weft(Sem?)
Cotton 30’s 30’s 10245 0.29+0.02 145x130
Silk 53denier 53denier 5342 0.12+0.01 267x204
(Table 2) Dyeing and mordanting conditions
: ) i ) i Concentration
Temperature (C) Time(min) Liquor ratio
(%, owb)
Cotton Silk )
Dyeing 1:50 0.5
100 80 30
Mordanting 40 1:30 0.3
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(Table 3) KES-FB parameter and characteristics

Properties Symbol Description Unit
LT Linearity of load-extension none
WT Tensile energy gf-cm/cm2
Tensile RT Tensile resilience %
EM Extensibility, strain at 500gf/cm o
of tensile load
B Bending rigidity gf:em®/cm
Bending
2HB Hysteresis of bending moment gf-cm/cm
G Shear stiffness gf/cm-degree
Hysteresis of shear force
Shear 2HG at 0.5° of share angle gffem
Hysteresis of shear force
2HGS at 5° of share angle gffem
LC Linearity of compression-thickness curve none
Compression WC Compressional energy gf/cm2
RC Compressional resilience %
MIU Coefficient of friction none
Surface MMD Mean deviation of MIU none
SMD Geometrical roughness um
T Fabric thickness mm
Construction )
W Fabric weight/unit area mg/cm
Qol FEH, FUSH, AUSH, $E54, B9 m 23 9 3%
54 9 Fs 2% 63 44 54 5o b
stel 17709 9ot 5922 24
w3 7 2RSS WF de EER dxl]
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[Fig. 1] Effect of UV irradiation on the K/S value of
catechu dyed cotton under dry condition.

L]
=)
]
>
g
b4
—&— Wet-Non
1 —- Wet-Fe
05 —k— Wet-Cu

90 120 150 180 210 240 270 300 330

Irridation time(min)

[Fig. 2] Effect of UV irradiation on the K/S value of
catechu dyed cotton under wet condition,
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[Fig. 3] Effect of UV irradiation on the K/S value of
catechu dyed silk under dry condition,
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[Fig. 4] Effect of UV irradiation on the K/S value of
catechu dyed silk under wet condition,
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(Table 4) Color changes of un-mordanting catechu dyed cotton by UV irradiation

Dry condition Wet condition

Time(min) H V/C a b’ H V/C a b’
0 0.3Y 5.9/2.7 6.89 13.46 0.3Y 5.9/2.7 6.89 13.46
5 9.0YR 5.6/3.0 7.45 16.03 0.2Y 5.7/3.1 8.73 14.66
15 8.4YR 5.4/3.3 7.88 17.59 0.1Y 5.7/3.3 9.90 15.80
30 8.1YR 5.1/3.5 8.16 18.69 0.1Y 5.7/3.5 10.66 16.97
60 7.8YR 5.0/3.8 8.07 18.46 0.1Y 5.6/3.4 11.60 18.56
90 8.4YR 5.0/3.8 8.49 19.94 0.1Y 5.6/3.7 10.78 19.01
120 9.6YR 5.4/3.6 8.84 20.61 10YR 5.6/3.8 8.92 18.58
150 99YR 5.4/3.4 8.90 20.61 99YR 5.6/3.8 8.42 18.35
180 0.2Y 5.5/3.4 9.13 21.12 9.8YR 5.5/3.9 7.98 18.40
210 0.4Y 5.6/3.3 9.55 22.01 9.7YR 5.4/4.0 7.61 18.04
240 0.8Y 5.8/3.1 9.40 21.83 9.8YR 5.5/4.0 6.80 16.75
270 1.0Y 5.9/3.1 9.45 21.46 9.7YR 5.4/4.0 6.56 16.59
300 1.6Y 6.0/2.8 8.75 20.49 10YR 5.5/3.8 5.55 14.85

(Table 5) Color changes of Fe mordanting catechu dyed cotton by UV irradiation
Dry condition Wet condition

Time(min) H V/C a b H V/C a b
0 3.4Y 4.9/1.6 3.36 7.71 3.4Y 4.9/1.6 3.36 7.71
5 2.6Y 4.6/1.5 3.78 7.30 3.5Y 5.0/1.6 3.31 7.53
15 2.2Y 4.5/1.6 4.13 7.80 3.2Y 5.0/1.7 3.51 8.43
30 1.7Y 4.5/1.7 451 8.49 3.0Y 5.0/1.8 3.78 8.91
60 1.7Y 4.6/1.8 4.56 8.90 2.3Y 4.9/2.0 4.36 9.97
90 1.8Y 4.6/1.9 4.57 9.43 2.2Y 49/1.9 4.44 9.96
120 2.1Y 4.8/12 4.45 10.26 2.6Y 49/1.9 4.07 9.78
150 2.6Y 4.9/2.0 4.09 10.38 2.5Y 4.8/2.0 4.15 9.98
180 2.5Y 4.8/1.9 4.17 10.17 2.2Y 4.9/2.0 4.42 10.40
210 29Y 4.9/2.0 3.82 10.21 2.1Y 4.8/2.0 4.58 10.49
240 3.2Y 5.1/2.0 3.55 10.46 2.4Y 438/2.0 4.28 10.24
270 3.4Y 5.2/2.0 3.38 10.04 2.4Y 4.9/2.0 4.28 10.46
300 3.3Y 5.1/2.0 3.53 10.40 2.4Y 4.9/2.0 4.32 10.49

FERHSIE. B Afstus AR 43 AH Ao o
o2 A¥EY FaFHM UVEALE F vidzd A ®sks yehugA astedl, sadH el UV
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(Table 6) Color changes of Cu mordanting catechu dyed cotton by UV irradiation

Dry condition Wet condition
Time(min) H V/C a b’ H V/C a b’
0 6.7YR 5.2/3.5 12.00 15.65 6.7YR 5.2/3.5 12.00 15.65
5 6.7YR 5.2/3.5 11.87 15.64 6.9YR 5.2/3.5 11.89 15.38
15 6.6YR 5.1/3.6 11.79 15.72 7.0YR 5.2/3.5 12.22 15.89
30 6.9YR 5.1/3.6 11.38 15.90 7.3YR 5.1/3.4 11.99 16.23
60 6.7YR 5.0/3.6 11.80 16.02 7.0YR 5.1/3.5 12.17 16.10
90 7.1YR 5.0/3.5 11.55 16.37 7.4YR 5.1/3.5 11.76 16.18
120 7.5YR 5.0/3.5 11.59 16.73 7.4YR 5.1/3.6 11.43 16.73
150 7.8YR 5.1/3.5 11.15 16.61 7.7YR 5.1/3.5 10.94 16.63
180 8.0YR 5.0/3.5 10.91 16.71 79YR 5.1/3.5 10.74 16.70
210 8.3YR 5.3/3.5 10.60 16.87 8.1YR 5.1/3.5 10.47 16.93
240 8.3YR 5.2/3.3 10.20 16.94 8.4YR 5.1/3.4 10.13 16.10
270 8.6YR 5.2/3.4 10.69 16.91 8.1YR 5.0/3.5 9.96 16.65
300 8.8YR 5.3/3.4 10.74 16.81 8.0YR 5.0/3.5 9.73 16.94

(Table 7) Color changes of un-mordanting catechu dyed silk by UV irradiation

Dry condition Wet condition
Time(min) H V/C a b H V/C a b

0 10YR 4.8/3.5 8.49 19.31 10YR 4.8/3.5 8.49 19.31

5 99YR 4.9/3.9 9.04 21.75 9.5YR 4.8/3.8 9.63 20.79

15 9.7YR 4.8/4.3 10.14 24.16 8.8YR 4.5/4.1 11.35 22.38

30 9.6YR 4.9/4.5 10.62 25.66 8.2YR 4.6/4.5 12.84 2391

60 9.1YR 4.5/4.8 11.96 27.17 7.6YR 4.5/4.9 14.62 26.02

90 8.9YR 4.7/5.2 12.79 29.06 7.1YR 4.3/4.6 14.55 23.75

120 8.8YR 4.6/5.2 13.26 29.39 6.8YR 3.9/5.0 15.67 25.23

150 8.5YR 4.4/5.4 13.79 29.11 6.7YR 4.0/5.1 16.17 26.01

180 8.4YR 4.4/5.4 14.19 29.72 6.4YR 4.0/5.2 16.69 25.87

210 8.4YR 4.6/5.5 14.41 30.40 6.1YR 3.8/5.2 16.95 25.25

240 8.3YR 4.5/5.5 14.44 30.20 6.1YR 3.6/5.0 16.55 24.41

270 8.1YR 4.2/5.4 14.65 29.43 6.0YR 3.9/5.2 17.24 25.63

300 8.2YR 4.2/5.5 14.70 29.87 6.0YR 3.6/5.1 16.98 24.79
£ AR Hulled A= A2 YALAA YRA Bk F&dH el UVEAR YA YRAE
de AA7vzt STkech. WAEdE 2 dx o Addsts B F widFES 1208 A7kA
Feoh SadilE UVaste Axge wE 24 F471018 el b'gte] Z7bsk YRA el

3
o X

2 dehlis a @ B9 A &

o2 STkl 3008 A =9 3 =

agte] Wsks vlwe] BH FEARe] fol © Sk A%l wske vehd Ae wAEd vg
o] %
_1_:[1_

e

)%
Ho
W
2,
>
=2
>
=<
L
ne
2
R
=<
=
X
e
Al
2
1=
N
=2
N
NS

A veh F249 7vrt STk EE ¢
Stk UVEALR bt Hadelolr UVEAE

MAHEs A RE AaEe ke e 3HEHY HAA=E

e 4y o lo

- 1016 -



Af2M ZA} ofMo A X|Zo| AdAL 9l ofskx EM0|| o|xl= 9
(Table 8) Color changes of Fe mordanting catechu dyed silk by UV irradiation
Dry condition Wet condition
Time(min) H V/C a b H V/C a b
0 4.4Y 3.7/1.5 2.40 7.82 4.4Y 3.7/1.5 2.40 7.82
5 3.4Y 3.6/1.7 3.06 8.82 3.2Y 3.6/1.7 3.15 8.77
15 2.5Y 3.4/1.8 3.70 9.71 2.1Y 3.3/1.7 3.90 8.85
30 2.3Y 3.3/1.9 3.89 10.27 1.0Y 3.1/1.9 4.96 9.93
60 2.0Y 3.3/2.0 4.20 10.96 0.2Y 3.0/2.1 5.72 10.35
90 1.5Y 3.1/2.1 4.70 11.19 9.7YR 2.7/2.1 6.08 10.04
120 1.4Y 3.2/2.2 4.94 11.76 9.4YR 2.7/2.1 6.41 10.02
150 1.1Y 3.2/2.3 5.29 12.23 9.1YR 2.7/2.0 6.46 9.54
180 1.1Y 3.12.3 5.31 12.30 9.1YR 2.6/2.0 6.29 9.10
210 1.0Y 2.9/2.3 543 12.18 8.8YR 2.8/2.1 6.84 9.75
240 0.9Y 3.02.4 5.62 12.52 8.8YR 2.6/1.9 6.47 8.76
270 0.9Y 3.0/2.3 5.56 12.28 8.7YR 2.6/2.0 6.70 9.22
300 0.6Y 3.1/2.5 6.09 13.08 8.8YR 2.5/2.0 6.53 8.98
(Table 9) Color changes of Cu mordanting catechu dyed cotton by UV irradiation
Dry condition Wet condition
Time(min) H V/C a b H V/C a b
0 8.4YR 4.6/4.2 11.83 21.90 8.4YR 4.6/4.1 11.83 21.90
5 8.5YR 4.7/4.4 12.15 23.42 8.5YR 4.5/4.1 11.52 21.73
15 8.0YR 4.4/4.4 13.05 23.58 7.7YR 4.0/4.3 13.21 22.85
30 8.1YR 4.8/4.8 13.53 25.80 7.0YR 4.2/4.7 14.85 24.05
60 7.9YR 4.2/4.7 13.80 25.18 6.4YR 4.4/5.1 16.51 25.18
90 7.8YR 4.2/4.8 14.15 25.69 5.7YR 3.6/5.0 17.11 23.68
120 7.3YR 4.0/4.9 14.91 25.55 5.7YR 4.0/5.1 17.57 24.66
150 7.4YR 4.3/5.0 15.07 26.30 5.3YR 3.9/5.2 18.23 24.44
180 7.6YR 4.2/5.0 14.73 26.41 4.9YR 3.6/5.0 18.31 22.87
210 7.5YR 4.1/5.0 14.91 26.16 4.7YR 3.7/5.1 18.61 22.62
240 7.3YR 4.4/5.2 15.56 27.28 4.7YR 3.3/4.8 17.77 20.99
270 7.3YR 4.0/5.0 15.22 26.11 4.7YR 3.7/5.0 18.39 22.50
300 6.8YR 4.0/5.1 16.02 26.05 4.6YR 3.6/4.9 18.43 21.96
1994) $rdElel UVEARR ) Zhgstele) o] /b ok @4 wage) A9l 2ol me ot 408
A FESH Aze) B0z AFAe) ulE b e Ao, dojd e 54AE mEseld
B Aoz Helt [Fig. 51} [Fig. 6]°] »}E}Lﬂw g3 4ae 34
e W UTE V1FoR Bhe] ohie QA WA BT} o
3. ool @M xBo| xelMzAe wE ogaps 1T 60 1208, 300 ARHE AE wHEe] o
EME3 4 Wsls Yeplilt
IFEAL 92l olg A R HEAL Uehie
1) Ao zARE W] st Sgus) o 9l ﬂlil}fﬂ TFo] P Uli}h
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(Table 10) Mechanical properties of catechu dyed cotton by UV irradiation

UV irradiation time(min)

) ) Undyed
Mechanical properties Dry condition Wet condition
cotton
0 60 120 300 0 60 120 300
EM 8.59 7.6 8.22 7.97 7.94 7.6 8.15 8.31 8.45
Tensile LT 0.621 0.65 0.659  0.662  0.656 0.65 0.647  0.646  0.643
WT 13.05 1235 1345  13.05 12,92 1235 13.1 13.35 13.5
RT 40.99 37.76 413 3924 3794 37776 35.63 3473 35.69
Bending B 0.036 0.039  0.047 0.046  0.042  0.039  0.046 0.05 0.047
2HB 0.040 0.033  0.049 0.048 0.038 0.033  0.048 0.051  0.054
G 0.36 1.06 1.34 1.38 1.2 1.06 1.41 1.46 1.39
Shear 2HG 0.66 2.1 2.66 2.75 2.18 2.1 3.19 3.32 33
2HGS 1.29 4.69 522 5.57 5.02 4.69 5.86 6.11 58
MIU 0.19 0.183  0.182 0207 0.199 0.183 0201 0218  0.193
Surface MMD 0.017 0.017  0.017 0.015 0.016 0017 0.018 0.021  0.023
SMD 5.71 5.81 5.95 5.1 5.24 5.81 4.64 59 5.89
LC 0.282 0299 0285 0272 0276 0299  0.307 0.3 0.294
Compression WwC 0.162 0.172  0.164  0.199  0.155  0.172 0206 0201  0.212
RC 36.42 3488  37.19 3568 3548 3488 3155 31.34  30.19
Construction T 0.562 0.562  0.557 0.63 0562  0.562  0.615 0.61 0.635
AU 11.25 11.66  11.54  11.54 11.74 1166 1189 1188  11.97
WoEaRe] AFAEME s, dAE 422 Aoz 2 WstE tehiA Qout 7)o AsjizAle

1, 2003; Nitta, 1983).
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[Fig. 5] Mechanical properties(Z-score) of catechu dyed cotton by UV
irradiation under dry condition
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[Fig. 6] Mechanical properties(Z-score) of catechu dyed cotton by UV
irradiation under wet condition

51 sk el

FA) o Ao Vet ole] A3E FRE ul ) A ZAE AHe] oJatx SAis)

oMok Al HAIE LS Z ZA L2138l o3 o

E“q‘“ ;EO read o}j sfsl l;* <Table 11> KES-FB systemo]| 9]8}] &75@ o}l
E o) S o= jsiye)

G BAE) WS SIT A 2449 ofe) 4 15 meals

vERd Zolwl, ogom e SHAZ EEHN

Aol 7= MM a(ZH s <, 2004), 53] o . . e o =

B 7= AR]E o] Ao - ANE B [Flg 7]31} [Flg 8]01] L}E}LH%D} j—i%ﬂt %MEE 6]-;(]

B 7= AZEo] AL AL = IFEE gy B 0}3 ?J:%_E' ]—?—Oﬁé‘]-oq ]’}dg}:%]}—‘l[] AR BT} o

Bol A A &A= oA uf= AL 5 N

d opieke] ¢ ol dido] Hebd gl dEE

AEHS WSEE AHEE opiokom QA

o]
g dWHEY vzl R A2A(EM)L

- 1019 -

A, o



ol

12

I

=l gtnlsts|X| M[203 55 2011

(Table 11) Mechanical properties of catechu dyed silk by UV irradiation

UV irradiation time(min)

) ) Undyed
Mechanical properties silk Dry condition Wet condition
0 60 120 300 0 60 120 300
EM 4.54 3.61 4.61 4.3 3.29 3.61 4.24 4.32 3.75
Tensile LT 0.653 0356 0328 0336 034 035 0331 0333 0326
WT 6.2 2.56 3.38 3.17 245 2.56 2.92 3.03 2.63
RT 72.7 7532 7525 7651 7843 7532 751 7349 7521
Bending B 0.045 0.072  0.031  0.035 0.054 0072 0.045  0.05  0.041
2HB 0.018 0.028  0.006  0.008  0.020 0.028 0.017  0.021  0.012
G 0.05 0.32 0.32 0.34 0.38 0.32 0.32 0.36 0.3
Shear 2HG -0.06 044  -059  -051 -043 -044 051 -046 -048
2HGS -0.1 -0.53  -0.63 -0.5 048  -053  -0.63  -048  -0.66
MIU 0.166 0.169  0.188  0.195 0.183  0.169  0.159  0.152  0.183
Surface MMD 0.009 0.016 ~ 0.007  0.007  0.010 0.016  0.009  0.009 0.010
SMD 1.94 1.56 1.28 1.26 1.43 1.56 1.06 1.5 1.5
LC 0.48 0412 0332 0333 048 0412 0247 0.288 0279
Compression WwC 0.03 0.035  0.049  0.045 0.036 0.035 0.045 0.046  0.051
RC 56.67 60 51.02 5556 55.56 60 5778 5652 52.94
. T 0.181 0195 022 0215 0186 0195 0229 0225 0.234
Construction
5.362 6.041  6.007 6.088 5934  6.041 6.029 6.169 5931
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