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Color-matching of Fabrics by Natural Dyeing using Indigo and Safflower
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Abstract—To get the variety of color by natural dyeing, cotton and silk fabrics were dyed with natural indigo
and safflower in turn.

The two ways of dyeing processes were carried. First, silk and cotton fabrics were dyed repeatedly in
safflower dyebath to five times to get the five fabrics dyed in different shades. And then indigo dyeing
process was carried on the top of the dyed fabrics with safflower. In second way, the fabrics were dyed in
five stages of shade by repetition of dyeing process in indigo dyebath. And then safflower dyeing was carried
on the top of the dyed fabrics with indigo.

When indigo dyeing process was added on the top of the fabrics dyed in five shades with safflower, the
color differences decreased between five shades of fabrics, their color values got similar in hue, shade and
chroma.

When safflower dyeing process was added on the top of the fabrics dyed in five shades with indigo, the
fabrics showed different hue of colors between red and blue of Munsell color circle such as RP, P and PB.

Like almost of fabrics dyed with plants materials, the lightfastness and laundering fastness of dyed samples
were poor and drycleaning fastness were good.

Keywords : natural dyeing, indigo, safflower, base dyeing, topping, munsell color values, colorfastness
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Table 1. Characteristics of cotton and silk fabrics
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. . . . Fabric Count . Weight
Fiber Composition Fabric Construction 5 Thickness(mm)
(warpxweftfinch”) (g/100cr)
100% Cotton Plain Weave 72x74 022 1.08
100% Silk Plain Weave 102x100 0.18 0.70
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Table 2. L', a’, b" values of the undyed fabrics

color value - = -

Fabrics L a b
Silk 93.83 +0.41 +5.47
Cotton 96.81 +0.38 +4.86

cekst Ados dAE AREe] AEHZEE
g} dFAREE A IE AEASEEE KS K
0430° %3} Launder Ometer®, Z2to]Z 2|z

S KS K 06440 F3] AFALAE o] g3 A
ZAskgck A EE KS K 065001 2]
Crockmeter® =As}glon di3AZEE= KS K
0700} )8l Carbon-arc Fade Ometer® =A%+ &
Gray Scales °©] &3l 53& B35k

3.8 3 i

(9%
(==Y
ok
_@
o8
18
=2
x
10
]
il
1]
i)
rl:l
2
THo
1o
og
=
0x

Fo|rl AzEZ #HAZo
2 Fon AL ¥

el ZsHA A
9 b'g vimsiEd AFEL 651~
o= yellowd Htxol Af2jst gloy WA=
& -0.14~-4639) (OFCE bluedde] HEZS
Yehdlz gich wide] Mo A$ AAE
< 086R~401RE reddgoz GA=|glon
AEL 614RP~7.90RPE EF redpurpled o &

2
E
N, 32

v
Dok bty
il
<
&
H
&
[¢)
v
X
;—]
&
[¢)
N
=2
£
u
a9
£
>
es]

ﬂ
77t AXEF WA wAALt] AAE
_1

Table 3. The dyeability of silk fabrics dyed
with safflower

Dyeing Color Values
times - - -
repeated L a b AE| H v/C

1 68.58:40.48 | 6.51 |49.87|0.86R i6.69/8.93

65.26: 40.67 {10.43|52.34|2.51R {6.36/9.03
63.10:41.02 {12.69|54.28|3.44R 16.14/9.16

2
3
4 61.92:40.88 {13.81/55.11{3.93R6.02/9.16
5 59.49:40.84 {14.00|56.69{4.01R { 5.78/9.06
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Table 4. The dyeability of cotton fabrics dyed
with safflower

Dyeing Color Values

times | L" | a7 { b | AE| H viC
1 |67.81{47.58i{-4.63)29.57 |6.14RP:6.61/10.63
2 163.72{49.39{-2.57| 33.65 |6.94RP6.20/11.04
3 ]62.20{50.47{-1.06|35.18 | 7.45RP;6.05/11.29
4 60.94{50.70{-0.14| 36.44 | 7.90RP:5.92/11.32
5 |59.17{50.78-1.59|38.21 |7.31RP;5.75/11.29

Table 5. The dyeability of silk fabrics dyed
with indigo

Dyeing Color Values

times | L™ | a b |AE| H | VIC
1 70.25! -6.08 | -13.82|28.85|0.5PB6.9/3.6
2 62.82}-5.83:-15.46|35.91|0.6PBi6.2/4.0
3 |56.87|-3.81-16.45{43.18|2.0PB|5.9/4.1
4 [52.50i-3.72i-19.2647.93|2.3PB 5.2/4.6
5 39.26! -1.28 |-22.71|58.38|3.8PB:3.8/5.6

Table 6. The dyeability of cotton fabrics dyed
with indigo

Color Values

AE H
25.07|2.3PB
34.69 |2.0PB
41.51|2.4PB
46.11{2.1PB
51.85{2.7PB

Dyeing

times L a b
72.57 -11.50
62.70 -13.27
56.63 -16.69
51.90 -17.33
45.71 -17.60

v/C
72/2.8
6.2/3.3
5.6/4.1
5.1/4.2
4.5/4.3
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Table 7. The results of topping with indigo of
silk fabrics dyed with safflower

Repeated
times
Dyed with| _ - B .
safflower L a b

1 66.25:-6.10; -7.66
59.55:-6.54{ -9.22
60.68:-6.93: -8.32
57.92:-6.36; -9.54
61.08:-6.78:-10.16

Color Values

AE | H

31.23|7.60B
37.94| 0.6B
36.65 | 0.99B
39.5114.92B
36.991.22B

V/C
4.5/3.4
5.5/2.1
53/2.5
4.82.9
5.002.3

v W

Table 8. The results of topping with indigo of
cotton fabrics dyed with safflower

Repeated
times Dyed Color Values
with - R R
safflower L a b AE H V/ C

1 57.42{-2.33-7.61141.41|0.58PB:4.4/4.4
2 60.16:-2.79.-7.6738.86/0.11PB:4.6/4.2
3 56.63{-2.30/-8.8142.53/0.63PB:4.4/4.4
4 58.13:-2.73:-6.63|40.47} 9.93B 14.8/3.9
5 58.88:-2.681-7.62|40.05/0.17PB:4.5/4.2
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60:F, 904 Z47t @Asle] F 25%0 e o Table 10. The results of topping with safflower
At} Table 9= Z o3 JM3 AZEL T35 of cotton fabrics dyed with indigo

F gt aJJr°L1— Table 10> %o & FMg o Dyeing

A2 F3= F9HY ZAolch Table 9% Table method Color Values

09 PR e £ BRAARFG 3 bl [T T

el @4 A vehd Ao LlominF-10  Fo0 (min) Lia b |AE| H [VC
) ~5-90min.(5 321 90y 7}A] oo} 10 [56.1819.39; -1.71 [34.02|5.2RP}5.5/4.6
gg :é@é—ﬂi i]“;i‘_ 7:‘4; jinquiﬁ 20 |51.76/13.47. -9.24 [36.28 8.0P 5.1/3.6
= BT 8 = 1 | 40 |47.13111.17-10.31]40.17| 5.7P 4.6/3.3
°f deid AR nepAo AR g FE 60 4622 7.50|-12.84|40.95| 1.2P 4.5/3.3
A AL gAe] flov o A3 3 90 |40.37 639 -15.01|46.98/8.7PB3.9/3.6

47} Holi45 Zalo] AslA B AH ve}

- 10 |55.09{22.13; -6.02 (36.74|2.7RP5.4/5.4
Aoz BAZGL) ot FHE A4E T o

20 |50.52{17.29;-10.96|39.21| 8.5P 5.0/4.5

_4

ko] AaElojol HA AT HAo] FehewA 2 | 40 |45.90/14.23-13.47|42.94| 5.4P 4.5/4.3
60 |43.4912.71(-15.74|45.41| 3.2P 4.2/4.4

Table 9. The results of topping with safflower of 90 (39.24!7.53i-15.92146.93|9.1PB3 8/3 9
o 247,
silke fabrics dyed with indigo 10 |51.8626.39 -9.02 [42.26/2.0RP’5.1/6.6
Dyeing Color Values 20 |48.47:18.85-12.77|42.11| 8.0P 4.7/5.0
methods 3 | 40 [45.0315.52i-15.00 44.61| 5.1P 4.4/4.8
base | el . . 60 [422913.57,-16.21(46.88| 3.4P 4.1/4.6
dyeing) Ly | oL@ 1 b [ AEPH PVC 90 |45.55/9.99 {-15.0049.01| 2.0P 3.8/4.4
(times) 10 [51.8826.66 -9.89 42.57|1.6RP5.1/6.7

10 |52.30:20.49: 5.85 |38.58| 1.3R i5.1/4.8

20 |47.45i21.24:-13.44844.22| 8.5P 4.6/5.5
20 (49.37:15.80; 1.79 |38.31| 8.3R 4.8/3.5

4 40 |43.89i17.43/-15.24]46.31| 5.9P 4.3/5.1

1 | 40 [46.37112.44 | -0.43 |40.23/6.2RP4.5/2.9
60 |43.60, 9.48 | -3.12 |42.26/2. 2RP4.32.3 60 42.08i14.42/-16.36|47.34| 3.8P 4.1/4.8
00 [3327 537 1-10.1152.669.6PB3.2/2.4 90 [36.91i11.46:-17.54 [51.77| 1.4P 3.6/4.6
10 |47.66i26.41} 3.63 |45.26|8.7RP4.7/6.1 10 49.02i31.35:-11.23 47.89/1.9RP4.8/7.9
20 [44.54i20.94-0.38 |45.627.1RP4.4/4.8 20 145.95{24.28:-14.44147.16] 9.0P 4.5/6.2

2 | 40 |42.45{19.171-0.64 |46.16/6.4RP4.1/4.5 5 | 40 |42.09:20.23:-16.39 [49.26 6.3P 4.1/5.7
60 |40.38/15.951 -4.59 |47.09[2.9RP3.9/3.9 60 |40.16(17.99:-17.64 50.56 4.8P 3.9/5.5
90 |30.55; 8.26 {-10.65|55.70| 2.6P 3.0/2.9 90 135.50{13.39{-18.52(53.79| 2.0P i3.5/5.0
10 [47.13(26.35} 5.97 |45.98] 0.5R 4.6/6.2

s | do 0301904 021 [0 mragas T I Qb Al S3 A
60 |39.1015.11}-3.11 |47.98|4.0RP}3.8/3.6 7h AR gAe] 2 ﬂui %&]O] =eh
90 |31.64 9.14 | -8.82|54.47| 4.8P 3.1/2.8 22 Azl B g7ss glen dddoh Ho
10 |46.71 29.06! 5.39 |47.76[9.4RP4.6/6.8 2 dA% Aed 8= 10 GAPE APl
20 [42.65.2332! 1.11 |47.79/7.6RPi4.2/5.4 agkol 2F A YA F3he) FALIL A=

4 | 40 |41.47121.391 0.77 |47.99(7.4RP4.0/4.9 o gl Asgts]o] F2 Mo oAk 1y}
60 [38.48!17.121-3.37 |49.19/4.1RP3.7/4.1 32 gAgt Azte 7?%—’?% %o F2 4 °l
90 |30.40i 10.30} -9.15 |55.91| 5.4P 2.9/3.0 vjateo] RElle ue o ure}wu}
10 [43.07/32.291 4.92 [52.50/9.1RP4.2/7.5 oz AME T TIT 108, 208, 408 EOP
20 |41.44{25.96| 1.63 |50.14|7.9RP4.0/6.1 3 M3 DB A= Baldo] opd He Ao] U}

5 | 40 [36.50{22.46 -0.27 |52.93[7.0RP3.6/5.2 B 1A]7F o)A AARE w Rapae g &
60 |36.04{20.11 -2.76 |52.48|5.1RP3.5/4.8 ST
90 [28.94i11.75!-8.74|57.53| 7.7P 2.8/3.2 Aol WADY ppe v AR o] A%
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Table 11. The grades of color fastness of the fabrics dyed with indigo and safflower
colorfastness silk fabric cotton fabric
toppin . . . .
10min. 1 4~5 5 4 4 12 3 4 4~5 4
20min. 1-2 5 5 4~5 4 1-2 2~3 4 4~5i3~4
40min. 1-2 5 5 4--5 4 2 3 4 4~5 4
60min. 1 5 4~5 4~5 i 4~5 1-2 3 4-5 4~51 4
90min. 12 4~5 5 4~5i4~5 12 3~4 4 4~5 4
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