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Abstract—In order to study the properties of cochineal color, variation of uv, visible spec-
tra by pH, dyeing properties on the silk in several dyeing conditions and thermodynamic para-

meter were investigated.

Cochineal colors had an unusual to pH, especially had instability in alkali condition. An inc-
rease in the dyeing temperature and in time resulted in an increase in the dye content of silk
fibers. Concentration of cochineal color in the silk fiber was related to pH and the maximum
exhaustion of cochineal colors showed at about pH 3. The value of apparent diffusion coefficients
and standard affinities of dyeing increased with the increase of dyeing temperature. The stan-
dard heats of dyeing(4H®), variation of entropy(4S®) and activation energy(E..) were caculated
to be —1.72kcal/mol, —3.77cal/mol - deg and 1.26kcal/mol, respectively. Silk fabrics were dyed
bright red by tin chloride, reddish purple by copper sulfate, and bluish gray by iron sulfate,
respectively. Lightfastness of silk fabrics mordanted by metal ion was weak.
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Table 1. Construction of Silk fabric

Fabric—[ Denier Treads/inch | Weight
design | warp | weft warpj weft | (g/m)
plain | 369 | 828 | 123 | 56 | 528
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Fig. 1. UV-VIS spectra of carminic acid.
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Fig. 2. Relation between degree of exhaus-
tion and dyeing time : conc. of dyes 1X
1072g/100m¢, temp. 80C, pH 3.2.
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Fig. 3. Relation between degree of exhaus-
tion and dyeing temperature : dyeing
time 1hr, pH 3.2.
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Table 2. Diffusion coefficients of cochineal
colors in silk fibers

Temp.(T) T D, (et fsec)
40 1.709X10"¢
50 1.759%X10 *
60 1.776 X107¢
70 2.026X10 *
80 2.126X10°*

Table 3. Standard affinities of dyeing accor-
ding to temperature

‘Temp. ( C) - Au"(kcal/ mol)
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50 0.445
60 0.456
70 0.461
80 0.384
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Table 4. Surface color of silk fabrics dyed by
cochineal colors according to mor-

dants.

Mo;dants Hue Value Chroma
Tin chloride 0.2R 67 8.9
Copper sulfate 1.9RP 5.8 6.4
Iron sulfate L 29P 49 0.9
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Table 5. Color differences and surface color of silk treated with several mordants
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