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Abstract— The alkaline dissolution behavior of sea-island type ultrafine nylon fiber were dependent on the concentration of
NaOH and treatment time, and the most appropriate condition for alkaline dissolution was to treat with 20g/l NaOH for 30 min at
80C. The dyeing properties of sea-island type ultrafine nylon fiber and regular nylon fiber were examined with 3 different types of
acid dyes in this study. The dye uptakes of ultrafine nylon fiber were higher than regular nylon fiber because of large surface area
per unit mass, which increased as the dye bath pH decreased. The dyeing rates on ultrafine nylon fiber were faster and dye
exhaustions were higher than regular nylon fiber, however color strength and rating of wash fastness were lower. It was also found

that levelling type acid dye showed fast dyeing rate on both nylon fibers than metal-complex and milling type acid dyes.
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Table 1. Yarn composition of samples
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Fig. 1. Chemical structure of acid dyes used in the
experiments.
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Yarn composition

Composition 1 (70%) :
Composition 2 (30%) :

Sea-island type nylon fabric

75d/24f, 36islands, sea:island=3:7, 0.06 dpf
nylon 40d/48f, 0.83 dpf

Regluar type nylon 75d/24f, 3dpf
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Fig. 2. Weight reduction behavior of sea-island type
ultrafine nylon fiber.

(b) after alkali-treatment
Fig. 3. Effect of alkali-treatment on sea-island type nylon fiber.
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Fig. 4. Exhaustion of regular type nylon dyed at
different pH conditions (2%o0.w.f.).
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Fig. 5. Exhaustion of sea-island type nylon dyed at
different pH conditions (2%0.w.f.).
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Fig. 6. Color strength of regular type nylon dyed at
different pH conditions (2%0.w.f.).

200

—@-— Levelling Type
—— Milling Type

150 1 —l- 1:2 Metal Complex Type

3

£ M

=)

c

2 100

®

s

]

© 50 v—/’v\v——"’\v

0 T T T T T
3 4 5 6 7
pH

Fig. 7. Color strength of sea-island type nylon dyed at
different pH conditions (2%0.w.f.).
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Fig. 8. Exhaustion curves of regular type nylon fiber
dyed at 1%o.w.f. and pH 5.
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Fig. 9. Exhaustion curves of sea-island type nylon
fiber dyed at 1%o.w.f. and pH 5.
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Table 2. Washing fastness of regular nylon fabric dyed at 19%0.w.f.

Staining
Dye
Wool Acryl PET Nylon Cotton Acetate
Levelling 4/5 5 4/5 3 3/4 4
Milling 4/5 4/5 4/5 4/5 4/5 4/5
1:2 Metal 4/5 4/5 4/5 4/5 4/5 4/5
Table 3. Washing fastness of sea-islands type nylon fabric dyed at 1%o0.w.f.
Staining
Dye
Wool Acryl PET Nylon Cotton Acetate
Levelling 2/3 4/5 4/5 1/2 2/3 3/4
Milling 4/5 4/5 4/5 4 4 4/5
1:2 Metal 4/5 4/5 4/5 4 4 4/5
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