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Synthesis of a Super Hydrophobic Violet Dye
for Pure Polyolefin(PP/UHMWPE) Fibers
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Abstract: A new monoazo violet dye optimized for polyolefin fibers such as polypropylene and ultra high molecular
weight polyethylene fibers was synthesized and its dyeability was investigated. Two hexyl groups were introduced to coupler,

2,5-dimethoxyaniline, in order to increase hydrophobicity of the dye. The maximum absorption wavelength was appeared at

580nm, which meant that the dye showed violet color. From the dyeing results at various conditions, the optimum dyeing was

determined as 130°C for 1 hour with 5% owf of dyes. The good fastness ratings to washing, rubbing were obtained showing
at least 4 for both fibers. Light fastness was acceptable for polypropylene fibers giving ratings 3~4. However, relatively poor
light fastness was obtained in case of ultra high molecular weight polyethylene fibers showing ratings 2.

Keywords: polypropylene, UHMWPE, violet color, azo dyes, hydrophobicity
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Scheme 2. Synthesis scheme of a super hydrophobic violet dye.
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Scheme 1. Synthesis scheme of dye intermediate N,N-dihexyl-2,5-dimethoxyaniline.
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Figure 1. Mass analysis of dye intermediate N,N-dihexyl-
2,5-dimethoxyaniline.
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Figure 2. Mass analysis of the super hydrophobic violet dye.
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Figure 5. Effect of dyeing temperature on color strength
of pure PP(a) and UHMWPE(b) fabrics dyed with 5%
owf of dye for 1 hours.
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Figure 6. Build-up property of the violet dye onto pure
PP(a) and UHMWPE(b) fabrics at 130°C for 1 hours.
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Figure 7. Dyeing rate of 5% owf of the violet dye onto
pure PP(a) and UHMWPE(b) fabrics at 130°C.
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Figure 8. Color coordination of pure PP(Vp) and UHMWPE-
(Ve) fabrics dyed with 5% owf of the violet dye at 13
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blue dye (from previous studies).
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Table 1. Color fastness of pure PP and UHMWPE fabrics
dyed with 5% owf of the violet dye at 130°C for 1 hour

Fibers
Color fastness
PP UHMWPE

Change in color 4~5 4~5

Acetate 4 4

Cotton 4~5 4~5

Washing .. Nylon 4 4
Staining

Polyester 4~5 4~5

Acrylic 4~5 4~5

Wool 4~5 4~5

. . Dry 4~5 4~5
Rubbing Staining

Wet 4~5 4~5

Light Change in color 3~4 2
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