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Color Change of Combination Dyeing of Safflower, Gromwell and Sappan Wood

Sang Yool Kim
Dept. of Clothing & Textiles, Mokpo National University, Mokpo, Korea

Abstract : To get a variety of colors on silk fabrics with natural dyes, mordanting and combination dyeing were carried
out. Gromwell, sappan wood, safflower were used as the three primary colors for combination dyeing. Metal compounds
containing alum and iron were used as mordanting agents. In combination dyeing of safflower and sappan wood, safflower
and gromwell, gromwell and sappan wood, various colors were obtained according to the content of dyes used. Safflower/
sappan wood dyeing showed different colors between yellow red and red purple of Munsell color circle such a YR, R and
RP. And safflower/gromwell dyeing showed R, RF, P and PB Munsell color circle and then gromwell/ sappan wood showed
R, RP and P. As the result of these experments, wide range of colors (YR-R-RP-P-PB-B) were obtained according to var-
ious mixing portion of safflower, gromwell, sappan wood, dyebath pH and repetition dyeing.

Key words: natural dyes, combination dyeing, safflower, gromwell, sappan wood, mordanting
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Table 1. Characteristics of silk fabrics
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Fiber Composition Fabric Construction

Fabric Counts (warpxweft/inchz)

Thickness (mm) Weight (g/m?)

100% silk plain weave

102x100 0.18 41
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Table 2. The conditions of dyeing and mordanting
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Table 3. The conditions of repetition dyeing

Dyeing conditions

Colorant A f Mordanting
mount O -
X i i conditions
colorant(ml) Temp.(°C) - Time(min)
GW 300 40 20
SW 300 60 20
SF 300 40 20
4 2
GW-SW igg 6(0) 28 Al 01g
40°C 15 min
300 40 20
SF-GW 300 10 ”
300 40 20
SF-SW 300 P i
SF: safflower dyeing. SW: sappan wood dyeing. GW: gromwell
dyeing.

GW-SW: gromwell dyeing and then sappan wood dyeing.
SF-GW: safflower dyeing and then gromwell dyeing.
SF-SW: saftflower dyeing and then sappan wood dyeing.

Combination Amount of colorant Dyeing Conditions Mordanting Conditions
type First dyeing second dyeing SF SF GW Al Fe
A 30 ml 3oml 0.1
0 0 0 1 g 0.1 g
B 42 ml 18 ml 60°C 40°C 40°C 40°C 40°C
20 mln 20 mln 20 mln
C 54 ml 6 ml 15 min 15 min

SF: safflower dyeing. SW: sappan wood dyeing. GW: gromwell dyeing.
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Table 4. Dyeing characteristics of silk fabrics dyed with safflower and
sappan wood

Table 5. Dyeing characteristics of silk fabrics dyed with safflower and
gromwell

Combination Mor Combination

. a b H V/C
dyeing  dant type

Combination Mor Combination

. a b H V/C
dyeing  dant type

A 60.2 357 158 6.1R  5.9/8.0 A 399 193 -22.1 3.6P 3.9/52
SF-SW Al B 720 284 13.6 7.6R 7.0/64 SF-GW Al B 60.0 133 -160 39P 58/3.7
C 73.8 299 106 S58R  7.2/6.5 C 754 80 29 65R  74/1.1
A 642 352 146 59R  6.6/79 A 29.7 236 -23.1 48P 29/5.7
SW-SF Al B 603 358 146 57R 5980 GW-SF Al B 229 285 -223 72P  22/69
C 59.8 378 152 54R 5884 C 215 283 -195 9.0P 2.1/6.6
A 575 91 15 1.0YR 5.6/1.5 A 595 76 -58 1.0RP 5.8/1.1
SF-SW  Fe B 726 6.7 -05 49YR 7.1/09 SF-GW  Fe B 60.0 62 -54 14RP 6.4/0.7
C 736 107 -04 75R  72/19 C 638 96 -12 59R  6.2/15
A 515 106 -53 3.6RP 5.0/1.9 A 518 56 -83 05P 5.0/1.2
SW-SF  Fe B 418 94 -67 02RP 4.1/15 GW-SF  Fe B 530 58 -10.0 9.0PB 5.1/1.6

C 523 91 -09 55R  51/14

C 513 73 -89 35P 50/15

SF-SW: safflower dyeing and then sappan wood dyeing.
SW-SF: sappan wood dyeing and then safflower dyeing.
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SF-GW: safflower dyeing and then gromwell dyeing.
GW-SF: gromwell dyeing and then safflower dyeing.
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Table 6. Dyeing characteristics of silk fabrics dyed with gromwell and
sappan wood

B8], Az, Eo] BFIFA) o3 HyPsl 971

Table 7. Effect of dyebath pH on the dyeing characteristics of silk
fabrics dyed with gromwell, sappan wood and safflower

CO];;;:‘:;IOH 2/:;1: Comtt;?:tlon . b H v/C CO?}Z?;;OH pH L a b u viC
A 258 273 -84 S.ORP 25/54 3 592 155 -141 69P 5.8/3.8

GW-SW Al B 23.1 272 -1.1 3.6RP 23/57 5 544 187 -185 5.6P 5.3/49
C 236 271 -19 8P 23/62 SW-GW 7 705 86  -88 6.0P 6.9/1.7

A 350 298 -7.8 48RP 3.4/57 9 588 167 -20.1 3.8P 5.7/4.8

SW-GW Al B 369 332 -19 8.0RP 34/57 11 8.1 -12 91 2.7B 8.1/1.6
C 453 391 81 23R 4481 3 709 219 -35 72RP  6.9/46

A 416 72 22 1.0R 4.0/09 5 551 193 -21.6 44p 5.4/54

GW-SW  Fe B 480 84 -46 4.0RP 4.7/13 SF-GW 7 61.6 183 -23 3.4p 6.0/5.6
C 429 83 91 48P 46/1.6 9 73.1 0 -144  0.1PB 7228

A 519 106 -29 8.6RP 5.0/1.8 11 764 -14  -13 7.7B 7.512.5

SW-GW  Fe B 421 92 24 9.0RP 4.1/13 3 778 215 69 7.7R 7.6/4.5
C 497 94 15 97R 448/1.6 5 753 259 717 5.6R 7.4/5.5

GW-SW: gromwell dyeing and then sappan wood dyeing. SW-SF 7 742 236 34 3.2R 7.3/4.9
SW-GW: sappan wood dyeing and then gromwell dyeing. 9 905 49 17 0 9.1/0.0
11 945 13 3.1 0 9.4/0.0
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SW-GW: sappan wood dyeing and then gromwell dyeing.
SF-GW: safflower dyeing and then gromwell dyeing.
SW-SF: sappan wood dyeing and then safflower dyeing.
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Table 8. Effect of repetition dyeing on the dyeing characteristics of silk
fabrics dyed with gromwell, sappan wood and safflower
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Combinationdyeing L a b H V/IC
Gromwell 179  31.1  -192  0.6RP 1.7/1.0
Sappan wood 364 457 20.8 59R 3.5/9.8
Saftlower 76.7 293 6.8 3.8R 7.5/6.2
GW-SW 184 295 -6 8.6RP 1.8/6.0
SF-GW 34 248 228  5.6P 3.3/6.0
SF-SW 581 292 9.6 5.1R 5.6/6.2

GW-SW: gromwell dyeing and then sappan wood dyeing.
SF-GW: safflower dyeing and then gromwell dyeing.
SF-SW: safflower dyeing and then sappan wood dyeing.
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Table 9. Colorfastness of silk fabrics dyed with gromwell, sappan wood,
safflower and combination dyed with these colorants

Washing
Fade Stain Light

Cotton Silk

Gromwell 2-3 4-5 4-5

Sappan wood 2-3 4-5 4-5
Saftlower 2 4-5 4-5 1-2

GW-SW 2 4-5 4-5 2

SF-GW 2 4-5 4-5 1-2
SF-SW 2 4-5 4-5 1-2

GW-SW: gromwell dyeing and then sappan wood dyeing.
SF-GW: safflower dyeing and then gromwell dyeing.
SF-SW: safflower dyeing and then sappan wood dyeing.

W AR BEQAN 27, B89 A% 1232 Uehisle
AZQAF 2894 GW-SWEl 29 27, 2 9o T

Table 10. Antibacterial property of silk fabrics dyed with gromwell,
sappan wood, safflower and combination dyed with these colorants
Bacteria reduction rate (%)

Antibacteria
Colorants Pro Saphylococcus aureus Klebsiella pneumoniae

Gromwell 99.7 99.9
Sappan wood 99.9 99.9
Saftlower 85.7 0
GW-SW 99.9 99.9
SF-GW 99.7 19.8
SF-SW 99.9 18.5

GW-SW: gromwell dyeing and then sappan wood dyeing.
SF-GW: safflower dyeing and then gromwell dyeing.
SF-SW: safflower dyeing and then sappan wood dyeing.
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