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Dyeing of Ultra High Molecular Weight Polyethylene Fibers with Diamino-
anthraquinonoid Blue Disperse Dyes Having Linear Long Alkyl Substituents
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Abstract: Following the reported study that showed the dyeability of diamino-anthraquinoid blue dyes substituted with
relatively shorter alkyl groups, the longer aliphatic substituents than pentyl group were examined in terms of the color strength
and fastness properties toward UHMWPE fibers. The color strength was increased up to pentyl group and then gradually
decreased. However, the fastness properties were improved continuously to octyl group which was the longest alkyl substituent
in this study. The most effective maximum color strength was obtained at 130°C for 2 hours with 3% owf of dyes. The overall
fastnesses to washing, rubbing, and light were good enough for practical uses.
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Figure 1. Dyes used in the previous study
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Figure 2. Relationship between the length of alkyl sub-
stituents of diamino-anthraquinoid blue dyes and the color
strength on UHMWPE fibers'®.
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Figure 4. Synthesis scheme of alkyl-substituted diamino-anthraquinoid blue dyes.
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Table 1. Color values of UHMWPE fabrics dyed with alkyl-substituted diamino-anthraquinoid blue dyes at 130C for 1 hour

Dyes Substituents L* a* b* Cc* h
Disperse Blue 14 methyl 68.4 2.4 -19.9 18.2 264.6
Solvent Blue 59 ethyl 63.0 -0.2 -24.0 233 269.9
Solvent Blue 35 butyl 453 -1.49 -35.6 33.9 268.4
Solvent Blue 14 pentyl 45.0 -2.8 -33.1 314 265.1

Synthesized hexyl 46.2 -1.1 -39.2 38.4 269.9
Synthesized heptyl 48.6 -3.2 -34.4 34.6 265.8
Synthesized octyl 49.2 -1.4 -39.0 37.8 268.5

Table 2. Color fastness of the UHMWPE fibers dyed with 5% owf of alkyl-substituted diamino-anthraquinoid blue dyes at
130C for 1 hour

Alkyl substituents

Color fastness

butyl pentyl hexyl heptyl octyl
Change in color 4 4 4 4 4
Acetate 3~4 4 4~5 4~5 4~5
Cotton 4 4~5 4~5 4~5 4~5
Washing Nylon 3~4 4 4 4~5 5
Staining
PET 5 5 5 5 5
Acrylic 5 5 5 5 5
Wool 4 4~5 4~5 4~5 4~5
Dry 4 5 5 5 5
Rubbing Staining
Wet 4 5 5 5 5
Light Change in color 3~4 3~4 3~4 4 4
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