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Synthesis and Application of Anthraquinoid Magenta Dyes
for Pure Polypropylene Fibers
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Abstract: A new series of anthraquinoid magenta dyes having alkylphenyl substituents was synthesized and applied
toward pure polypropylene fibers. The affinity of the dyes toward polypropylene fibers was increased gradually with the
increase of the length of alkyl substituents. The optimum length of alkyl group was determined as heptyl substituents
from the practical point of view. The color values of the dyes on polypropylene fabrics displayed slight bluish red,
namely magenta which is more practical than primary red in color matching. The good fastness ratings to washing,
rubbing and light were obtained for the dyes having longer alkyl groups than hexyl substituents. Expecially they
exhibited ratings 4 of light fastness, which is higher than primary red dyes previously reported.

Keywords: polypropylene, disperse dyes, anthraquinoid dyes, magenta, hydrophobicity
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Figure 1. Synthesis scheme of alkylphenly-substituted anthraquinoid magenta dyes.
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Table 1. Elemental analysis of the synthesized dyes

FElemental analysis

Substituents
Calculated Found
C 73.03 C 72.42
methylphenly H 438 H 434
N 4.06 N 3.89
C 7353 C 73.06
ethylphenly H 4.77 H 471
N 3.90 N 3.81
C 73.98 C 73.48
propylphenly H 513 H 5.07
N 3.75 N 3.60
C 7440 C 73.07
butylphenly H 546 H 532
N 3.62 N 348
C 74.79 C 73.65
pentylphenly H 5.77 H 5.67
N 3.49 N 3.39
C 75.16 C 73.63
hexylphenly H 6.06 H 593
N 337 N 3.29
C 75.50 C 75.75
heptylphenly H 634 H 640
N 3.26 N 327
C 75.82 C 7571
octylphenly H 6.59 H 6.79
N 3.16 N 2.88
C 76.12 C 75.75
nonylphenly H 6.83 H 6.99
N 3.06 N 295
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Figure 3. Wash fastness of the synthesized dyes on pure polypropylene fabrics.
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Figure 4. Effect of dyeing temperature on color strength
of pure polypropylene fabrics dyed with 5% owf of
heptylphenly-substituted anthraquinoid magenta dye for 1
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Table 2. Color values of pure polypropylene fabrics dyed with 5% owf of alkylphenyl-substituted anthraquinoid magenta

dyes at 130C for 1 hour

Substituents L* a* b* Y X y
methylphenyl 63.04 21.44 -11.97 31.64 0.3235 0.2841
ethlyphenyl 47.21 37.55 -20.25 16.18 0.3337 0.2389
propylphenyl 48.19 42.97 -16.87 16.95 0.3562 0.2436
butylphenyl 50.76 38.32 -14.20 19.06 0.3537 0.2564
pentylphenyl 46.38 45.98 -12.32 15.55 0.3799 0.2495
hexylphenyl 44.74 44.41 -11.04 14.35 0.3825 0.2521
heptylphenyl 4443 49.44 -8.46 14.14 0.4040 0.2530
octylphenyl 44.68 48.87 -8.40 14.31 0.4025 0.2539
nonylphenyl 4427 53.86 -4.04 14.02 0.4310 0.2583
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Table 3. Color fastness of pure polypropylene fabrics dyed with 5% owf of heptylphenly-substituted anthraquinoid magenta

dyes at 130C for 1 hour

Alkyl substituents

Color fastness

methyl ethyl propyl butyl pentyl hexyl heptyl octyl nonyl
Change in color 4~5 4~5 4~5 4~5 4~5 4~5 4~5 4~5 4~5
Acetate 4 3 3 2~3 3~4 3 4~5 4~5 4
Cotton 4~5 4~5 4~5 4~5 4~5 4 4~5 4~5 4~5
Washing Nylon 4 2~3 2~3 2 3 2~3 4~5 4~5 4
Staining
PET 4~5 3~4 3 3 3~4 3~4 4~5 4~5 4
Acrylic 5 4~5 4~5 4~5 4~5 4~5 5 5 4~5
Wool 4~5 4 4~5 4~5 3~4 3~4 4~5 4~5 4
Dry 5 4~5 4~5 4~5 4~5 4~5 4~5 4~5 4
Rubbing Staining
Wet 5 4~5 4~5 4~5 5 4~5 4~5 4~5 4~5
Light Change in color 2~3 3~4 3~4 3~4 4 4 4 4 4
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