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Dyeing of Silk and Ramie Fabric with Natural Dye(1)
— The traditional dyeing method of safflower —

In Mo Chung, Soon Ok Woo, Yong Woo Lee, Kwang Gill Lee and Hae Kyong Choi
National Sericulture and Entomology Research Institute, RD.A. Suwon, Korea

Abstract

Safflower is natural red dye largely used for dyeing on protein and cellulose fabric. It
contains safflower yellow and carthamin red. Safflower yellow is water-soluble dye, while
carthamin red is soluble in alkaline condition. Therefore the former was extracted by cold
water. Cartamon obtained by adding acidic solution to carthamin red shows the original hue
of safflower. In this study, the condition of extraction with bean stem ash solution and dyeing
behavior of carthamon in safflower were examined by using the traditional dyeing method.
The relationship between the dye-uptake(K/S) of silk and ramie fabric and the various extrac-
tions and dyeing conditions was investigated.
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Table. 1. Characteristics of degummed silk fabric

Warp Weft Width Weight
Weave
(thread/inch) (thread/inch) (inch) (g/m?
Plain 94 73 25 65t 5
Table 2. Characteristics of raw silk fabric
Warp Weft Width Weight
Weave )
(thread/inch) (thread/inch) (inch) (g/m?
Plain 86 57 25 40+ 5
Table 3. Characteristics of ramie fabric
Warp Weft Width Weight
Weave ) . ) ‘
(thread/inch) (thread/inch) (inch) (g/m%
Plain 56 57 10 80+ 5
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Table 4. pH of several ashes

Ashes 5g/l 10g/1 15g/1  20g/l

Bean stem 10.17 10.24 10.26 10.29
Rice straw 1043 10.57 10.73 10.81
Tinctorium stem 10.54 10.58 10.72 10.76

Extraction: 70T, 30 min

Table 5. pH of Maximowiczia typica extract

Amount of pH of extraction
Maximowiczia typica(g/l) solution
5 3.20
10 3.05
15 295
20 2.93

Extraction: 30T, 24h.
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Table 6. H(\V/C} value of degummed sitk fabrics dyed by traditional method

Extraction temp.(C)

. . 20 60 80
Extraction times
1 5.7R (7.0/4.4) 6.6R (6.6/3.1) 2.1R (6.9/3.9) 0.9YR(7.2/2.0)
2 3.3RP(5.5/5.3) 4.2RP(6.7/5.9) 7.1RP(7.4/2.3) 2.1YR(6.6/0.5)
3 4.2RP(6.3/8.0) 4.3RP(6.8/5.4) — -
4 3.1RP(7.3/3.6) 3.6RP(7.5/2.2) — -
Table 7. H\V/C) value of raw sitk fabrics dyed by traditional method
Extr.actiox‘] temp.(C) 20 60 80
Extraction times
1 8.7RP(5.5/5.3) 8.2RP(5.1/4.1) 4.3R(5.1/5.3) 8.2YR(5.8/2.9)
2 4.6RP(5.6/6.2) 6.1RP(5.4/6.6) 0.5R(6.2/2.6) 6.1YR(7.8/0.4)
3 6.6RP(4.9/8.0) 6.6RP(5.6/5.7) - -
4 4.8RP(6.0/4.0) 7.0RP(6.3/2.5) - -




164 AHlr - 55
5
.
- Loy
A/ L
d o
3
w.
2 o
R
A
D
1 / \D
1 g___o
T T T T
Go 5 10 15 20 25

amount of Safflower(g/)

Fig. 1. Relationship between K/S value of dyed fabrics
and amounts of Safflower.

-0~ deqummed sitk fabric, -O- raw silk fabric, -
ramie fabric

extraction. 10% M. typica solution 40C, 30 min
dyeing: 40°C, 30 min, liguor ratio: 1: 100
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Fig. 2. Relationship between K/S value of dyed fabrics
and pH of dyeing bath,

LI degummed silk fabric, -a- ramie fabric
extraction: safflower 10g/l, 30C, 24 hrs

dyeing: 40T, 30 min
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Table 8. Relationship between H(\V/C) value of dyed fabrics and amounts of Safflower

Amount of H{V/C)

safflower(g/l) Degummed silk Raw silk Ramie
5 4.87RP(6.86/4.59) 7.28RP(5.48/5.39) 8.35RP(5.29/2.50)
10 5.54RP(6.66/5.37) 7.73RP(5.20/6.30) 4.74RP(4.72/5.15)
15 6.52RP(6.54/5.65) 9.60RP(5.11/6.31) 5.31RP(4.70/5.54)
20 8.38RP(6.52/5.54) 1.47R (5.11/6.25) 5.00RP(4.56/5.99)
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Table 9. Relationship between HNV/C) value of dyed
fabrics and pH of dyeing bath

pH of H(V/C)
dyeing bath  Degummed silk Ramie
35 2.39R (5.51/5.88) 6.63RP(4.40/5.46)
45 9.82RP(5.56/5.62) 8.46RP(4.45/5.13)
55 947RP(5.67/4.88) 0.18R (4.40/4.81)
6.5 4.52R (6.19/3.66) 9.92RP(4.45/4.41)
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Fig. 3. Relationship between K/S value of dyed fabrics
and repeating times of dyeing.
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Dyeing Degummed silk Raw silk Ramie
temp. K/s Aonax K/S Asax K/S Amax
(9] (nm) (nm) (nm)
20 1.11 520 3.10 500 2.97 520
40 1.00 520 2.01 500 3.28 520
60 0.83 520 1.82 420 2.87 520
80 0.76 400 2.14 400 1.53 520
Table 11. Relationship between H(V/C) value of dyed fabrics and dyeing temperatures
Dyeing H(V/C)
temp(C) Degummed silk Raw silk Ramie
20 8.1RP(6.51/5.27) 2.48R(5.22/5.51) 7.22RP(4.74/4.03)
40 9.2RP(6.56/4.83) 7.51R(5.22/5.56) 6.04RP(4.58/4.37)
60 1.47R(6.62/3.81) 5.88Y(5.89/2.41) 5.62RP(4.72/3.87)
80 0.95Y(7.04/1.24) 3.90Y(5.93/2.05) 4.98RP(4.65/3.89)
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Table 12. Relationship between H(V/C) value of dyed
fabrics and pH repeating times of dyeing

Repeating H(V/C)
times Degummed silk Ramie
1 8.52RP(6.57/3.25) 7.89RP(4.50/4.19)
2 9.04RP(6.40/3.14) 6.32RP(4.63/3.73)
3 1.84R (6.25/3.09) 1.34R (4.34/3.82)
4 466R (6.23/2.65) 0.21R (4.18/4.42)

Table 13. Fastness of fabrics dyed with Safflower

Fabrics Traditional method
Fastness Silk Raw silk Ramie
Light fastness 1 1 2

Washing fade 1~2 1~2 2
stain(S) 4~5 4~5 4~5
Perspi- fade 1~2 1~2 2
ration stain(S) 2~3 2~3 3
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