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Abstract—The purpose of this study was to investigate the dyeing properties of silk, wool, nylon and
poly(ethylene teraphtlate)[PET] fabrics dyed with Tumenc(Curcuma longa) extracts. The dyeing
property and color fastness were investigated by using the extracts and the post mordanting with
Aluminum, Copper and Iron salts.

In the UV-visible spectra, the maximum absorption of wavelength of the extract with methyl alcohol
appeared at 420nm, and that of the extract with distilled water was at 415nm. Increasing the dyeing
temperature, the K/S values of dyed fabrics were increased. The optimum dyeing condition was 30~
60 minute of dyeing time at pH 5~56. Surface colors of silk and wool became dark by using
mordants compared to those of nylon and PET fabrics. The drycleaning fastness of fabrics dyed with
the extracts was good. The laundering and light fastness were improved by using mordants.
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2,13 A <t

tf @A 241 Aluminum potassium sulfate(Shin-
yo Pure Chemicals Co., Japan), Copper(I) sul-
fate(Shinyo Pure Chemicals Co., Japan), Iron(II)
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acid(Junsei Chemical Co., Ltd), Sodium phos-
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icals, Japan)& A<k 153 2iE Argstgcth

Table 1. Characteristics of the fabric samples

Density
Fabrics Weave _(threads/5cm)  Weight(g/m’)
Warp Weft
Silk Plain 2716 192 %
Wool  Plain 142 136 1025
Nylon Plain 214 150 65
PET  Plain 210 191 70£5

22 Helu

2.2.1 M4 3

B4 &5 100go] dWe2E 142 Ereto
Ao A T2AIZE WA Ee] D
Filter 5(Iwaki Glass)Z 7+t o) }bste] Ap&38t
At

222 A AH

5 WEE FEES SHFE 108 FHEY
Zt AgE 2xd, Az, pHEZ, £4] 1:1000]
A GAstel A T AZAZD.

223 0f oA

3

ﬂh

Al Cu, Fed &€& dA2 AH&3te 05%
oA &8 1:100¢4 Fuidier A, ok ‘%
dE HHE 60C, PETHHE 120C ‘_4_1160

2 vl HeEshsde)

224 % M

HETF7E 2™ 29 - 7hA 2335 AN(Shimadzu
UV-2101 Scanning Spectrophotometer, Japan)$}
Bz ﬂ](Macbeth Color-Eye 31002 A}-£3}

Des34d, 10° Alofoll A GAE9l ERwAL S &
é—a‘}i Kubelka-Munk 2] 2XE mugdiallen
(K/S)& 3t

K/S = (1-R)*%/2R
o714, R: EARMALE
K: &3A+
S AR
T3 ufgA Mo o3k Aawst @ QA
HE AY Fo B AA4HEsE 37133 X,

3

J. of the Korean Soc. of Dyers and Finishers, Vol. 12, No. 6(2000. 12) / 397



62 gald -

Y, Z& 4% ¥ Munsell E84 H V/,
CIELAB 47| L a', b" 28E Mat JE 2
Az g,
L'= 116(Y/ Yo'*-16
olu), Y: REZ Lol A Az 373 F9
B2 (%PALE)
Yo: REF L5 A GH A whAb e
3722 F9) FE(BWALE)
a” = 500[(X/Xo) - (Y/Yo)"?]
b = 200[(Y/Y0)-(Z/Z0)"]
JE w = [(ALY+(da" P +(4b)”

225 FMHRE £

O 9% Azld=

KS K 07000l <¢JA%le] Fade-O-Meter(Han-
won, Korea)& AHE3te] ZAI® olZ @ (xenon
arc lamp light)& 20/} F2AsE T AR Ee]
[P WA AE H22REH HAYE S5 ot
st

@ =etolZEd A=

KS K 0649} <9A3t9 Launder-O-Meter
(Hanwon HT-700, Korea)& AHgsted A4t

@ A A=

KS K 0430 A-2%9l ¢]A3}ed Launder-O-Meter
(Hanwon HT-700, Korea)& Alg3td A8 &ts]ch

= =
31 23 FE289 22 =4
Fig. 17 Fig. 2

F259 75 FARE

71l wet §F= ghol St
|

é

B 282 A Foapgoe
£ 420nmA-Zo A L}E}MJ—- EFEEL 400nm
0111‘1 ettt ketoneTE 210nmolAdell M F4
m7} YYD 17 x4°17} 4389 ed? v}
Al R HgE F2E9 Hod {5 H3x
237nmol N, EFEEL 220~240nmolA e}
ZEE ketoneF 9 UFYE ¢ AUtk

Fig. 32 &5 dW&ESF&E59 pHE 3~11=
Z3%Y FIE g Yebd Aol pHIL Eo}
A4E F5U7t A0F 2o o|F3le AT

398 / BERFEMLEEH F124 F657(2000. 12)

k!

deigicth 54 22 @ 989 894 F
dojoly dstE o] o] 7} e B3
ddel Mol Wstate F97t Adx, EREA
7R 717 Y Jled FidEE o)
o Ago2 G Folo] BYHY 4} v}
o] FAZI7E w@E el A¥¢d Ao 3P
% 28] ©ash At Afojd ojFAte] P4

1.0

05

0.0
200 300 400 500

Wavelength{nm)

Fig. 1. UV/Vis. spectra of Tumeric extracted

with methanol by the different
weight ratio at 20°C.
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Fig. 2. UV/Vis. spectra of Tumeric extracted
with distilled water by the different
weight ratio at 207C.
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Fig. 3. UV/Vis. spectra of the Tumeric ex-
tract at various pH values.
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Fig. 4. Relationship between dyeing temper-
ature and K/S values of silk, wool,
nylon and PET fabrics dyed with the

Tumeric extract.

Fig. 55 @aA7t] e £3 2229 7, %
2, UUE 2 PET 449 @2ee dolur] 9
8 7 HRE 60T, $E ¥ YR HRE 80T,
PETH#E 120CIH 948 %% 348
Ehd @stelch. GalAIzo] 1~0EAAE Qe
o) 3743 FAhsITE 0% olFolE ARAY 2
7t A e ol Bajel £genge ¢
%

Fig. 62 9&9 pH/ A4 e 9L

¢olr 7] 93l potassium dihydrogen phosphate,
acetic acid, sodium phosphate dibasic 12 hydrate
Al ALgEte] Al23 buffer&Hoz gedol
pH 3~7 HAE A3 HAXE 60T, ¥=& ot
&L 0T, PETHAE 120ColA 6087 4
3 ATy, WA wREA HHQ A ¥Ry
#E pl7t %ob35 5 GH o] Fobd: pH 5o

A we 9ARE BT ot pH SR
of AR AHsh PR Alolo] ole Aol
B @2l F7E Aew A, ¢
4 A< Nylon® PET+= pH 5~56 §olA
¥e 9ge v,

J. of the Korean Soc. of Dyers and Finishers, Vol. 12, No. 6(2000. 12) / 399



30 60 90 120
Time of dyeing(min)

Fig. 5. Relationship between time of dyeing
and K/S values of silk,
and PET fabrics dyed with Tumerie

extract.
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Fig. 6. Relationship between pH and the K/S
values of silk, wool, nylon and PET
fabrics dyed with the Tumeric extract.
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Table 2. Changes in L¥, a*, b* and Munsell value of silk, wool, nylon, and PET fabrics dyed
with the Tumeric exiract by post mordanting with Al, Cu and Fe

Mordants L a b’ H Vv/C
None 729 2.3 81.6 358Y 7.1/118
Silk Al 69.4 6.0 76.2 25Y 6.8/11.2
Cu 634 48 65.5 27Y 6.2/9.6
Fe 486 130 46.0 90YR 47/75
None 67.3 13.8 64.3 97YR 6.0/102
Al 66.0 112 65.8 05Y 6.4/10.2
Wool
Cu 519 54 478 22Y 5.0/7.0
Fe 39.0 9.8 315 91YR 38/52
None 536 210 619 73YR 57/107
Al 61.7 17.7 66.5 86YR  6.0/11.0
Nylon
Cu 569 144 55.8 91YR 54/90
Fe 58.2 16.7 60.6 86YR 5.7/100
None 779 -106 65.6 80Y 7.6/9.0
PET Al 76.6 -83 55.0 73Y 75/15
Cu 74.1 -6.8 443 70Y 7.3/6.1
Fe 69.7 2.3 54.1 31Y 6.8/79

Table 3. Changes in AL*, Ada*, A4b* and the drycleaning fastness of silk, wool, nylon, and PET
fabrics dyed with Tumeric by post mordanting with Al, Cu and Fe

Mordants aL° 4a" 4b° Drycleaning fastness
None 0.35 -0.62 -0.10 5
. Al -0.74 0.11 -091 4~5
Silk
Cu -1.14 347 3.23 4
Fe 0.83 0.03 0.56 4~5
None -2.89 -3.85 -3.23 4
Al 1.14 -398 2.04 4
Wool
Cu 032 -1.96 0.68 4~5
Fe -0.16 0.77 4.00 4~5
None 0.99 -0.45 1.35 4~5
Al 0.29 -0.30 368 4~5
Nylon
Cu -0.2 0.36 288 4~5
Fe -0.02 -0.84 373 4~5
None -14 16 -3.7 3
Al 0.1 0.1 -5.7 2~3
PET
Cu 1.1 -0.3 0.8 4~
Fe -0.1 0.6 -15
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Table 4. Changes in AL*, da*, A4b* and the wash fastness of silk, wool, nylon, and PET fabrics
dyed with Tumeric by post mordanting with Al, Cu and Fe

*

Mordants aL° 4a 4b Wash fastness
None -3.02 -1.82 -10.95 3
. Al -4.93 -0.29 -973 3
Silk
Cu -5.51 -0.02 -822 3
Fe -538 -0.56 -6.4 3~4
None -8.46 463 -10.72 2
Al -6.18 0.82 -9.66 3
Wool
Cu -2.72 0.08 -4.62 4
Fe -39 1.06 -3.19 4
None ~-2.38 ~-0.74 -0.18 4~5
Al -2.10 -0.45 -2.95 4~5
Nylon
Cu -1.71 -0.51 1.10 4~5
Fe -2.15 -0.25 ~-0.79 4~5
None 1.27 -1.97 -0.97 4~5
Al -0.46 -0.02 -469 4
PET
Cu 0.93 -0.40 -245 4~5
Fe 320 -4.37 1.15 4
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Table 5. Changes in 4L¥*, 4a* Ab* and the light fastness of silk, wool, nylon, and PET fabrics

dyed with Tumeric by post mordanting with Al, Cu and Fe after irradiation for 20hours

(2000).

Mordants N da av° Light fastness
None 46 -33 442 1
. Al 39 -12 A5 1
Silk
Cu 48 -38 15.0 2~3
Fe 1.6 39 122 2~3
None 1.1 3.1 158 2~3
Al 58 -0.8 154 2~3
Wool
Cu 53 -24 77 3
Fe -14 038 11 5
None 35 2.0 54 3~4
Al 6.5 04 11.2 2~3
Nylon
Cu 6.0 -0.9 13.3 2~3
Fe -2.1 -26 12 4~5
None 2.6 7.8 -439 1
Al 6.5 7.1 -45.1 1
PET
Cu 55 6.1 -30.6 1
Fe -2.0 6.4 ~-46 2~3
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