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Abstract— In this study, we have investigated properties and behaviors of the indigo vat dyeings on synthetic
fibers, namely PET and PTT/Spandex. In addition, indigo vat dyeing conditions such as dyeing temperature, dye
concentration and pH were optimized. The finding results show that higher color strengths of indigo dyeings on
the two types of applied fibers were obtained at 110C and 90°C, respectively. Furthermore, acid leuco dyeings
on the fiber substrates using acetic acid and formic acid show higher dye uptake with compared to alkali leuco

counterparts.
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Fig. 1. Dyeing profile.
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Fig. 2. Effect of dyeing temperatures on color strength
of indigo vat dyeings: (@) PET, (b) PTT/Spandex.
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Fig. 3. Effect of dye concentrations on color strength
of indigo vat dyeings; (a) PET, (b) PTT/Spandex.
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Fig. 4. Structural changes of indigo vat dye.
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Fig. 5. Effect of acid leuco dyeing using acetic acid;
(@) PET, (b) PTT/Spandex.

Fig. 6. Effect of acid leuco dyeing using formic acid;
{a) PET, (b) PTT/Spandex.

Table 1. Effect of reduction type on fk value

fk value
Fiber type PET PTT/Spandex
Alkali leuco form 63.88 107.83
pH 2 3 4 5 6 2 3 4 5 6
Acid leuco | Acetic acid | 61.66 6754 7913 7523 47.01| 105.73 11060 11054 10929 103.21
form
Formic acid | 58.82 8131 7256 7317 60.73| 8775 11445 113.80 11116 110.95
Table 2. Wash fastness (grey scale) assessments of indigo vat dyeing
Washes Ch ange Acetate Cotton Nylon Polyester Acrylic Wool
in color
1 4-5 4.5 5 4-5 5 5 5
2 4-5 5 5 4-5 5 5 5
PET 3 45 5 5 5 5 5 5
4 5 5 5 5 5 5 5
5 5 5 5 5 5 5 5
1 4-5 4-5 5 4-5 5 5 5
2 4-5 4.5 5 4-5 5 5 5
SPTT d/ 3 4-5 4-5 5 4-5 5 5 5
pandex 4 45 45 5 45 5 5 5
5 5 5 5 4-5 5 5 5
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