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Abstract

Dyeing properties of the colorants from gromwell on cotton fabric were investigated. The effects of
dyeing conditions on dye uptake and the effects of mordants and mordanting methods on K/S value, color
change and colorfastness were explored. Gromwell colorants showed low affinity to cotton fabric, and its
adsorption isotherm was Freundlich type close to Langmuir type. Therefore, it was considered that
hydrogen bonding and Vander Waals force were involved in the adsorption of gromwell colorants to
cotton fabric. Pre-mordanting method except Sn mordant gave higher K/S value but it was not significant.
Gromwell colorants produced mainly R and RP color on cotton fabric depending on mordants and
mordanting method. Dyed cotton fabric showed generally high colorfastness irrespective of mordanting
treatment. Light colorfastness was increased by repeat dyeing and Fe and Sn mordanting.
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Fig. 1. Effect of methanol ratio on the dye uptake

of cotton fabric(dye conc.; 5 % o.w.b.,
100°C/90 min).
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Fig. 2. Effect of dye concentration on the dye
uptake of cotton fabric(methanol ratio; 30 %
o.w.b., 100°C/90 min).

FEU) AR R $7)4 S 2 19 Sole
3 goleo g sy ua Rl 2714 e o
o077 MBS E YA A2 L EEAE
FEA S DGR G2 A FE Fig 39 22
HOZ Azksof o] F GA L HREE 5%(owb)ol

OH O
CH—CH:—CH=c¢CM
| CHs
OR

OHO

(?_H (I)ﬁ

Cellulose

Fig. 3. Hydrogen bonding between cellulose and
naphthoquinone derivatives.
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Fig. 4. Effect of dyeing temperature on the dye
uptake of cotton fabric(methanol ratio; 30 %
o.w.b., dye conc.; 5 % o.w.b., 90 min).
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Fig. 5. Effect of dyeing time on the dye uptake of
cotton fabric(methanol ratio; 30 % o.w.b.,
dye conc.; 5 % o.w.b., 100°C).
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Fig. 6. Effect of pH on the dye uptake of cotton

fabric(methanol ratio; 30 % o.w.b., dye
conc.; 5 % o.w.b., 100°C/30 min).
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Table 1. Effect of pH on the L*, a*, b* & HV/C
values of cotton fabrics

pH L* a* b* H v/C

3 51.784  10.291 3502 277R  5.00/2.53
4.6 47.718 9.638 2354 106R  4.60/2.25
7 47.551 7.954 1598  0.19R  4.59/1.87

9 44.388 6.168 0.223  7.25RP 4.33/1.39
11 48.624 4630 —0.219 5.69RP 4.69/1.13
13 53.010 —1.183 —4.077 120PB 5.12/1.12
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Fig. 7. Effect of repeated dyeing on the dye uptake

of cotton fabric{(methanol ratio; 30 % o.w.b.,.
dye conc.; 5 % o.w.b., 100°C/90 min).
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Fig. 8. Effect of mordanting method on K/S value
of cotton fabric mordanted with Al.
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Fig. 9. Effect of mordanting method on K/S value
of cotton fabric mordanted with Cu.
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Fig. 10. Effect of mordanting method on K/S value
of cotton fabric mordanted with Cr.
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Fig. 11. Effect of mordanting method on K/S value
of cotton fabric mordanted with Fe.
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Fig. 12. Effect of mordanting method on K/S value
of cotton fabric mordanted with Sn.
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Table 2. The physical properties of material

L* a* b* H v/C
Unmordanted 47.718 9638 2354 LO6R 4.60/2.25
Mol'dantlng AL* Aa* A)*

method
pre-mordanted -7.245 -1.429 -1.967 7.84RP 3.90/1.70
Al sim-mordanted -6.593 -5.016 -4.563 0.94RP 3.96/1.06
post-mordanted 0.240 -5.260 -4.572 0.44RP 4.63/1.17
pre-mordanted -2.042 -0.421 0.143 1.26R 4.40/2.09
Cu sim-mordanted -1.535 -3.705 -1.662 8.90RP 4.45/1.36
post-mordanted -0.646 -5.346 -3.127 4.26RP 4.54/1.04
pre-mordanted -2.482 -0.271 -0.009 0.39R 4.36/2.11
Cr sim-mordanted -3.454 -8.316 -2.842 2.73RP 4.27/0.31
post-mordanted 7.063 -2.740 -0.759 0.73R 5.29/1.77
pre-mordanted -1.441 -2.426 -0.153 261R 4.46/1.68
Fe sim-mordanted -2.353 -7.512 -2.098 9.92RP 4.37/0.49
post-mordanted -0.745 -6.084 -1.518 1.65R 4.53/0.83
pre-mordanted 1.755 0.108 0.674 2.46R 4.77/2.33
Sn sim-mordanted 2.105 -0.575 -0.203 1.02R 4.81/2.19
post-mordanted 0.614 -1.497 0526 3.29R 4.66/1.95
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Fig. 13. Effect of irradiation time on the color
difference of cotton fabric dyed with
gromwell colorants.
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Table 3. Colorfastness of cotton fabrics dyed with gromwell colorants
-+ Washing Perspiration(acidic) Perspivation(alkaline) Rubbing
Mordants Color Stain Color Stain Color Stain Dry We
change .. Silk .~ “Cotton change Silk . Cotion change -~ Silk  Cotton
Unmordanted 4 4/5 4/5 5 5 5 5 5 5 4/5 4/5
Repeated dyeing + 4 4/5 4/5 5 5 5 5 5 5 4/5 4/5
Al 4 4/5 4/5 5 5 5 5 5 5 4/5 4/5
Cu 4 4/5 4/5 5 5 5 5 5 5 4/5 4/5
Cr 4 4/5 4/5 5 5 5 5 5 5 4/5 4/5
Fe 4 4/5 4/5 5 5 5 5 5 5 4/5 4/5
Sn 4 4/5 4/5 5 5 5 5 5 5 4/5 4/5
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