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Abstract: This study optimizes dyeing conditions for polyamide-imide fabric using cationic dyes. Dyeing and fastness

characteristics of polyamide-imide fabric were investigated with three cationic dyes and 2-hydroxyacetophenone as a
swelling agent under various dyeing conditions such as dye and swelling agent concentrations, dyeing temperature and
time, pH of dye bath. The dyeing properties were evaluated in terms of dye exhaustion, K/S value and color fastness.
The optimized dyeing temperature and time were 130°C for 90 min for the dyes. Under weak acidic conditions in the
range pH 5 to 7, the exhaustion of cationic dyes could be enhanced leading to higher adsorption. Wash and rubbing
fastness properties were generally good, while light fastness was slightly low, which can be attributed to the poor

photo-stability of the cationic dyes.
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Figure 1. Molecular structure of polyamide-imide fiber.
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Figure 2. Cationic dyes used for this study.
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FErhaustion(%) =

where,
Co : Dye absorbance in the dye bath before dyeing
C; : Dye absorbance in the dye bath after dyeing
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Figure 4. Exhaustion and K/S values depending on aceto-
phenone concentration.
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Figure 5. Exhaustion and K/S values depending on dye
concentration.
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Table 1. Wash, rubbing and light fastness of the
polyamide-imide fabrics dyed with cationic dyes

Cationic dyes

Color fastness

Blue Red Yellow

Shade change 4-5 4-5 4-5

Acetate  4-5 4-5 4-5

Cotton 4-5 4-5 4-5

Washing Nylon 4-5 4-5 4-5
Staining

PET 4-5 4-5 4-5

Acrylic 4-5 4-5 4-5

‘Wool 4-5 4-5 4-5

Dry 4-5 4-5 4-5
Rubbing Staining

Wet 4 4 4-5
Light Shade change 3-4 2-3 3
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