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Study on the Dyeability of Cotton Fabrics Dyed with Natural Gardenia Blue Powder
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Abstract— The natural dyeing of cotton fabric with gardenia blue powder was studied. Cotton fabrics were treated with chitosan
in order to increase K/S values and colorfastness. K/S values were increased with increasing the concentration of gardenia blue
powder, dyeing time and temperature, and the lower pH of dye bath. In case of chitosan finishing, K/S values were increased, and
Amax shifted to 600nm at 400nm. The wash fastness was improved, but the abrasion fastness was lowered in the case of wet

rubbing.
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Table 1. Characteristics of cotton fabric

Material Cotton, 60s
Fiber content(%) 100
Weave plain
Fabric count 105%94/inch’
Thickness 0.21£0.02mm
Weight 115+4 g/’
Yarn count Warp 60’s , Weave 60’s
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Fig. 1. Structure of (a)Geniposide and (b)Genipin.

Table 2. Charateristics of chitosans

Weight average Degree of

No. molecular weight (Mw)  deacetylation (DA)
1 1,104,000 87.08%
2 113,100 94.64%

1: High molecular weight Chitosan (HMC)
2: Low molecular weight Chitosan (LMC)
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KS= (1—R)?%/2R

K : Absorption coefficient
S : Scattering coefficient
R : Reflectance
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Fig. 2. K/S values of cotton fabrics according to the
dyeing concentration(70°C, 50min).
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Fig. 3. K/S values of cotton fabrics according to the
dyeing pH condition.
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Fig. 4. K/S values of cotton fabrics according to the
dyeing temperature.
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Fig. 5. K/S values of chitosan treated cotton fabrics
dyed with natural gardenia blue powder.
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Fig. 6. UV-Vis absorption spectra of cotton fabrics dyed with natural gardenia blue powder.
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Table 3. Color fastness of cotton fabrics dyed with
natural gardenia blue powder

Color Fastness Untreated LMC treated HMC treated

Fade 2 3 3
Washing
Stain 4 4-5 4-5
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Rubbing
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