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Abstract

Safflower red colorants extracted by two solvents including the traditional ash solution and K,COs
solution was used for dyeing cotton, ramie, viscose rayon, silk, wool, and nylon fabrics. The effects of
extraction solvents on the reflectance, K/S value, and color properties of the dyed fabrics were investigated.
Wash/dry cleaning and light colorfastness were evaluated. Reflectance curves of cotton, ramie, viscose
rayon, and silk fabrics dyed with red colorants extracted by K>COs solution were similar, showing the
maximum absorption at 520nm, to that of the dyed fabrics with red colorants extracted by ash solution. The
reflectance curves of wool and nylon fabrics were different, showing the maximum absorption at 400nm. K/
S values of dyed fabrics with red colorants extracted by K,COs solution were higher than that by ash
solution with the exception of nylon. L, a, b, and C of the dyed fabrics with red colorants extracted by
K>CO; solution were higher than that by ash solution except for L’ of nylon and b" of viscose rayon. Color
difference(AE*) of the dyed fabrics between ash solution and K,COs; solution increased in the order named
as cofton, silk, ramie, viscose rayon, wool, and nylon. Regardless of extraction solvents, safflower red
colorants produced RP color on cotton, ramie, and nylon, R color on viscose rayon and silk, and YR color
on wool. Wash/dry cleaning fastness of the dyed fabrics was high above 3/4 rating but light fastness was
very poor. It is considered that the use of K»COs solution instead of the traditional ash solution would be
more effective in terms of color reproducibility and extraction process.
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Fig. 1. Reflectance curve of cotton, ramie, and rayon
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Fig. 2. Reflectance curve of silk, wool, and nylon
fabrics dyed with saffiower red.
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Table 2. Color change of fabrics dyed with safflower red
L a b c 1 AE
Ash 62.49 43.26 0.17 4326 023 -
Cotton
K2COs 64.09 43.61 0.64 43.62 0.84 1.70
. Ash 53.24 45.82 8.20 46.55 10.15 -
Ramie
K2COs 56.08 45.95 8.79 46.78 10.83 2.90
Ash 62.77 42.29 5.34 42.63 7.20 -
Viscose rayon
K2COs 65.16 43.45 3.01 43.56 3.97 3.53
Silk Ash 55.53 35.18 9.20 36.36 14.65 -
i
K2COs 57.53 35.89 9.97 37.25 15.52 2.26
Ash 70.49 14.77 14.52 20.71 44.50 -
Wool
K,CO;3 71.63 16.65 17.31 24.02 46.11 3.56
Ash 66.88 22.19 0.60 22.20 1.55 -
Nylon -
K>CO; 64.14 26.24 434 26.59 9.39 6.15
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Fig. 4. Hue-Chroma diagram of fabrics dyed w:
safflower red.
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Table 3. Fastness of the fabrics dyed with safflower red
Wash"/Dry cleaning” Irradiation(20hr)
Rating of Color Rating of Staining Rating of Color AE'

change First Second change Front Back
Ash 3/4 4 4/5 1 18.85 15.48

Cotton
K2COs 3/4 4 4/5 1 19.83 17.19
. Ash 3/4 4 4 12 12.69 10.07

Ramie
K2COs 3/4 4 4/5 172 10.67 10.44
Viscose Ash 4 4/5 4/5 12 973 7.87
rayon KoCO; 4 4/5 4/5 172 11.88 10.80
Ash 4/5 S 5 1 18.16 15.78

Silk

K2COs 5 5 5 1 18.62 16.18
Ash 4/5 5 5 1 15.22 15.04

‘Wool
KoCOs 4/5 5 5 1 15.83 15.86
Ash 4/5 5 5 1 23.09 22.78

Nylon
K2CO; 4/5 5 5 1 26.62 26.49

l)Cotton, Ramie, Viscose rayon, Nylon, 2)Silk, ‘Wool
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