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Abstract

Dyeing properties of silk fabric on gromwell roof colorants were studied for the effect of dyeing conditions,
such as methanol ratio, colorants concentration, pH, temperature and time etc. on the dye uptake and effect
of mordants and mordanting methods on color change and dye uptake. And various colorfastnesses of dyed
fabrics were evaluated for practical use. Gromwell colorants showed high affinity to silk and its isotherm
adsorption curve was Freundlich type close to Nernst type. Therefore, it is considered that hydrogen bonding
and Van der Waals force were involved in the adsorption of gromwell colorants to silk fabric. Post-
mordanting method gave higher K/S value than other methods, but it was not significantly different color
values from unmordanted one. Gromwell colorants produced mainly R and RP color depending on
mordants and mordanting method. Dyed fabrics showed high colorfastness irrespective of mordanting
treatment. Light colorfastness was increased for repeatedly dyed and Fe mordanted dyed fabrics.
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Fig. 1. Effect of methanol ratio on the dye uptake
(dye conc.; 4% o.w.b., 80°C/ 90 min).
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Fig. 2. Effect of dye concentration on the dye uptake
(methanol ratio; 30% o.w.b., 80°C/30 min).
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Fig. 3. Hydrogen bonding between silk fiber and
naphthoquinone derivatives.
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Fig. 4. Effect of dye temperature on the dye uptake
(methanol ratio; 30 % o.w.b., dye conc.; 4 %
o.w.b., 90 min).
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Fig. 5. Effect of dyeing time on the dye uptake of
silk fabric (methanol ratio; 30 % o.w.b., dye
conc.; 4 % o.w.b., 80°C).
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Fig. 6. Effect of pH on the dye uptake (methanol
ratio; 30 % o.w.b., dye conc.; 4 % o.w.b.,
80°C/90 min).
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Fig. 7. Effect of repeated dyeing on the dye

uptake(methanol ratio; 30 % o.w.b., dye
conc.; 4 % o.w.b., 80°C/90 min).

Table 1. Effect of pH on the L*, a*, b* & H V/C values
of silk fabrics

pH  L* a* b* H v/C
3 34427 11903 1868 995RP 3.32/2.34
4.6 31.593 9.741 0.336 8.08RP 3.04/1.82
44.702 10.301  —0.505 590RP 4.31/2.31
48.440 8894 —0.065 6.39RP 4.67/2.13
11 49.091 7431 —1534 3.77RP 4.74/1.87
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Fig. 8. Effect of mordanting method on K/S value
of silk fabric mordanted with Al.
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Fig. 9. Effect of mordanting method on K/S value
of silk fabric mordanted with Cu.
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Fig. 10. Effect of mordanting method on K/S value
of silk fabric mordanted with Cr.
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Fig. 11. Effect of mordanting method on K/S value
of silk fabric mordanted with Fe.
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Fig. 12. Effect of mordanting method on K/S value
of silk fabric mordanted with Sn.
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Table 2. L*, a*, b* & H V/C values of dyed and mordanted silk fabrics

L* a* b* H v/C
Unmordanted 31.593 9.741 0.336 8.08RP 3.04/1.82
Mordanting AL* Aa* Ab*
method

pre—mordanted —2.156 —0.699 —0.664 7.41RP 2.81/1.39

Al sim—inordanted —1.814 ~2.225 —2.345 3.75RP 2.81/1.39
post—mordanted —2.486 —1.604 —3.161 2.66RP 275 /152
pre—mordanted 4.954 —0.417 1.392 0.67R 3.47/1.79

Cu  sim—mordanted 8.717 —1.299 1.903 1.96R 383/169
post—mordanted —0.707 ~3.333 —2.929 1.71RP 2.92/1.21
pre—mordanted —0.592 0.142 1.064 0.30R 2.93/1.77

Cr  sim—mordanted - 9.859 —6.831 2050 158YR 3.94/0.61
post—mordanted —0.769 0.177 0.988 0.20R 2.91/1.78
pre—mordanted —3.361 ~4.619 1.289 464R 2.66 /0.90

Fe sim-mordanted 8221 —5.146 1917 6.71R 379/0.90
post—mordanted —4.499 —4.418 —1.075 5.92RP 2.55 / 0.96
pre—mordanted 1131 0.522 2.289 2.08R 3.10/1.90

Sn  sim—mordanted 2833 0.462 2.810 3.00R 327/194
post—mordanted —0.679 1.309 0.731 9.30RP 293/1.99
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Fig. 13. Effect of irradiation time on the color
difference.
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Table 3. Colorfastness of silk fabrics dyed with gromwell colorants

Mordants Washing Dry cleaning Perspiration(acidic) ~ Perspiration(alkaline) ~ Rubbing
Color Stain Color Stain Color Stain Color Stain Dry  Wet
change Silk Cotton change Silk Cotton change Silk Cotton change Silk Cotton

Unmordanted  4/5 5 5 4/5 5 5 5 5 5 5 5 5 4/5 4/5
Repeateddyeing* 4/5 5 5 45 5 5 4/5 5 5 4/5 5 5 4/5 45
Al 4/5 5 5 45 5 5 5 5 5 5 5 5 4/5  4/5

Cu 4/5 5 5 4/5 5 5 5 5 5 5 5 5 4/5 4/5

Cr 4/5 5 5 4/5 5 5 5 5 5 5 5 5 4/5 4/5

Fe 4/5 5 5 4/5 5 | 5 5 5 5 5 5 5 4/5 4/5

Sn 4/5 5 5 4/5 5 5 5 5 5 5 5 5 4/5 4/5

+ three times
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