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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.
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Table 1. Characteristics of cotton and silk fabrics
) . . . Fabric Count . Weight
Fiber Composition Fabric Construction o Thickness(mm)
(warpxwefifinch ) (g/100 cn)
100% Cotton Plain Weave 7274 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 « B B

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

25 YRR =

thokst Aalo 2 oAy AlgEo ANEAFRE
o} dFAR =S ST AR E == KS K
04309 3+0] Launder Ometer 2, =2to]|E2] 7
B KS K 0644 o] =8 AA- A4S o] &34
SAs A AR EE KS K 06500 9|3
Crockmeter 2 =439 o AFAZEE KS K
07000 2]3 Carbon-arc Fade Ometer 2 =743 &
Gray Scale o]-g3lo] 535 B4tk

3. 4y 4 u#

Table 337} 4= 3oz 71z} AE} W
Ao 53|74 HHEA QA3 AxE eEld
yolty. AED wHE H2 Moz o]
& Hon) QA8 wEgel me A3} 2L
Yel ZskAl s Ay AAEI WA S A
o) b'ghe MasEY ANELE 6.51~14.009] (+)

o2 vellow G0l A2star ot HAE
2 0.14~-4639 () FO=E blue B9 HEIS
yehdz ok wldle] MR o A9 AAE
2 0.86R~40IRE redde] oz FAE|Jom W
AES  614RP~7.90RP % R redpurple 3§ GO &
ek,

¢

A3k AFE Table 53 Table 69 UEFATE AEE
27y AXET WA B u|dMEee] MAE S
gk Aolth

Table 3. The dyeability of silk fabrics dyed
with safflower

Dyeing Color Values
times " " "
epeed | L 4 b | AB| H V[

1 68.58 14048 6.51 |49.87 |0.86R 6.69/8.93
2 6526 40.67 1043 |52.34 |251R 6.36/9.03
3 6310 4102 1269 |5428 |3.44R 6.14/9.16

4 6192 40.88 1381 (5511 |3.93R 6.02/9.16
5 5949 40.84 1400 |56.69 |401R 5.78/9.06
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Table 4. The dyeability of cotton fabrics dyed
with safflower

Dyeing Color Values
times | I  a° b | AE| H vIC
L |6781 4758 -463 |29.57 |6.14RP 6.61/10.63
2 6372 4939 257 |33.65 |694RP 6.20/11.04
3 6220 5047 -106 [35.18 |745RP :6.05/11.29
4 6094 5070 014 |3644 |790RP 592/11.32
5 |59.17 5078 -159 |3821 |73IRP 5.75/11.29
Table S. The dyeability of silk fabrics dyed
with indigo
Dyeing Color Values
times | L' a2 b |AE| H VC
1 7025 608 -13.82 |2885 |05PB 6.9/3.6
2 6282 -583 -1546 |3591 |06PB 6.2/40
3 5687 -381 -1645 |43.18 |20PB 5.9/4.1
4 5250 -372 -1926 |4793 |2.3PB 5.2/46
5 3926 -128 2271 |5838 |38PB 3.8/5.6
Table 6. The dyeability of cotton fabrics dyed
with indigo
Dyeing Color Values
times | L' @ a b | AE| H | VIC
1 7257 29 -1150 (2507 |23PB 7.2/2.8
2 6270  -341 -1327 (3469 |20PB 6.2/33
3 5663 299 -16.69 |41.51 |24PB 5.6/4.1
4 5190  -3.19 -17.33 (4611 |2.IPB 5.1/42
5 4571 200 -17.60 |51.85 |27PB 14.5/4.3
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Table 7. The results of topping with indigo of
silk fabrics dyed with safflower

Repeated Color Values
tlmes.
Ds‘a/;?lovvwv[e}; L' 2 b | AE| H V[C
1 6625 610  -766 |3123 |7.60B :4.534
2 5955 654 922 3794 | 0.6B 5521
3 6068 693 832 |36.65 |099B 5325
4 5792 636 954 [3951 |4.92B 4829
5 6108 678 -10.16 |36.99 |1.22B 5023

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

.Repeated Color Values
times Dyed
with . . E
safflower L a b AE H vic

1 5742 233 761 (4141 |0.58PB 4.4/4.4
2 60.16 279 -7.67 |38.86 |0.11PB 4.6/42
3 56.63 230 -8.81 (4253 |0.63PB 4.4/4.4
4 5813 273 -6.63 4047 | 993B 4.3/39
5 58.88 -2.68 -7.62 |40.05 |0.17PB 4.5/42
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Table 9. The results of topping with safflower of
silk fabrics dyed with indigo

Dyeing
methods
base ooni
dyeing | "Lt 4" b | AE| H VG
. {min)
(times)

Color Values

10 15230 12049  5.85 |3858 | 13R 5.1/48
20 |4937 (1580 179 |3831 |83R 48/35
1 40 4637 1244 043 |4023 |62RP 4529
60 |43.60 0 948 312 |4226 22RP 4323
90 [3327 | 537 -1011 |5266 |96PB 3224
10 4766 2641  3.63 |4526 |87RP 4.7/6.1
20 4454 2094 038 |4562 |7IRP 44/48
40 4245 1917 064 |4616 [64RP 4.1/45
60 4038 (1595 459 |4709 29RP 39/39
90 |3055 @ 826 -1065 |5570 | 2.6P 3029
10 4713 2635 597 |4598 | 0.5R 4.6/62
20 (4347 2004 096 |4562 |75RP 42/46
3 40 4130 (1904 021 |4719 |7IRP 40/44
60 (3910 (1511 - -3.11 |4798 |40RP 338/36
90 3164 914 882 |5447 | 48P 3128
10 4671 12906 539 |47.76 |94RP 4.6/6.8
20 4265 2332 L1l |47.79 |76RP 42/54
4 40 4147 2139 | 0.77 |4799 [7T4RP 4.0/49
60 |3848 17.12 337 (4919 |4IRP 37/41
90 3040 1030 915 |5591 | 54P 2930
10 4307 3229 492 |5250 |9IRP 42/75
20 (4144 259 ¢ 1.63 |50.14 |T9RP 4.0/6.1
5 40 3650 12246 027 |5293 |TORP 3.6/52
60 3604 2011 276 |5248 [5.IRP 35/48
90 |2894 1175 874 |57.53 | 7.7p 28/32

(3%
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Table 10. The results of topping with safflower
of cotton fabrics dyed with indigo

r?lzgig% Color Values
bajse topping * * *
dyeing (mmin) L a b AE| H 1 V[C
(times)
10 |56.18 1939  -1.71 (3402 |S2RP 55/4.6
20 |5176 1347 924 (3628 | 80P S5.1/36
1 40 4713 1117 -1031 |40.17 | 5.7P 4.6/33
60 4622 1750 -12.84 |40.95 | 12P 4533
90 4037 1639 -1501 |46.98 [8.7PB 39/36
10 |5509 2213 -6.02 [36.74 |2.7RP 54/54
20 |5052 1729 -1096 (3921 | 8.5P 5045
2 40 4590 1423 -1347 |42.94 | 54P 4543
60 |4349 1271 -1574 |45.41 | 32P 42/44
90 (3924 753 -1592 |46.93 |9.1PB 38/39
10 |51.86 2639  -9.02 (4226 |20RP 5.1/6.6
20 |4847 1885 :-12.77 |42.11 | 8QP 4.7/50
3 40 4503 1552 -1509 |44.61 | 5.1P 4.4/4.8
60 4229 1357 -1621 |46.88 | 3.4P 4.1/46
90 4555 1999 -1509 |49.01 | 2.0P 38/44
10 |51.88 2666 -9.89 |42.57 |16RP 5.1/6.7
20 |4745 2124 -13.448 4422 | 8.5P 4.6/55
4 40 4389 1743 -1524 (4631 | 59P 43/5.1
60 (4208 1442 1636 (4734 | 3.8P 4.1/48
90 3691 1146 -17.54 |51.77 | 14P 36/46
10 4902 3135 -1123 |47.89 |19RP 4.8/7.9
20 |4595 2428 -1444 |47.16 | 90P 45/6.2
5 40 4209 2023 -16.39 (4926 | 6.3P 4.1/57
60 [40.16 1799 -17.64 |50.56 | 48P 39/55
90 [3550 1339 -18.32 |53.79 | 2.0P 35/50
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Table 11. The grades of color fastness of the fabrics dyed with indigo and safflower
colorfastness silk fabric cotton fabric
topping to drycleaning to abrasion to laundering to abrasion
with saffloweer to light - dry — to light ) -
fading = staining | dry = wet fading = staining | dry = wet
10min. 1 4~5 5 4 4 12 3 4 4~5 4
20min. 12 5 5 4~5 12 2~3 4 4~5 3~4
40min. 12 5 5 4~5 2 3 4 4~5 4
60min. 1 5 4~5 4~5 4~ 12 3 4-5 4~5
90min. 12 4~5 5 4~5 4~ 12 3~4 4 4~5
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