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Studies on the Natural Dyes(10)
—Dyeing properties of safflower yellow for silk fibers—
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Abstract—In order to study the properties of safflower yellow colors, thermodynamic parameters
and dyeing properties on the silk in several dyeing conditions were investigated.

The uv-visible spectra of safflower yellow colors in several solvents show hypsochromic shift with the
polarity of solvent but bathochromic shift with increasing acidity of solution.

The apparent diffusion coefficients and standard affinities of dyeing increased with the increase of
dyeing temperature. The standard heat of dyeing(AH"), entropy change(AS") and activation energy(E,.)
were calculated to be — 1.144kcal/mol, —7.498(50C) ~ — 3.804(90C) cal/mol - deg and 0.123kcal/mol, respe-
ctively.

The concentration of safflower yellow colors in the silk fiber increased with dyeing temperature, time,
concentration of colors and acidity of initial dyebath.

Silk fabrics were dyed bright yellow by pre-mordanting with tin chloride. Lightfastness of silk fabrics
pre-mordanted by tin chloride was not excellent.
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Table 1. Construction of Silk fabric

Fabric | Denier(d) | Threads/inch | Weight

weaves | warp | weft | warp | weft | (g/m)

plain | 42/2 | 637 123 56 52.8
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Table 4. Entropy change(AS°) in dyeing of

silk fibers by safflower yellow

Temp.(T) AS*(cal/mol-deg)
50 -7.498
60 -7.258
70 -6.948
80 -4.695
90 -3.804
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Table 5. Variation of surface color of silk fa-

brics by concentration of safflower

yellow.
Conc. of i
Hue Value Chroma
colors(g/1)
1 3.5Y 8.8 15
2 3.2Y 8.7 20
3 2.3Y 85 24
4 2.3Y 84 2.6
5 2.8Y 8.2 29

Table 6. Variation of surface color of silk fa-
brics by comcentration of SnCl,

Conc. of
Hue Value Chroma
mordants(g/1)
10 2.8Y 8.1 52
20 2.7 8.1 35
30 2.8Y 8.1 58
40 3.7Y 8.2 5.2
50 3.5Y 8.2 5.1
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Fig. 11 Relation between color difference and

concentration of mordant.
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