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Synthesis and Application of Color Depth Black Disperse Dyes for PET Fabric
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Abstract: In order to produce black disperse dye which has high heat resistance and depth color for polyester(PET),
an orange disperse dye was designed and synthesized with pyridine based derivatives to get high heat resistance. Disperse
blue dye adopts heterocycles structure for high molar extinction coefficient and long wavelength absorption. Synthesized
disperse dye is micronized to an particle size of 0.7¢m. The mixing condition for black color using commercial disperse
violet 93 is blue dye 30%, red dye 21%, and orange dye 21%, respectively. Dyed PET fabric with synthesized dye has
quiet good color fastness to sublimation(grade 3-4) and has excellent rubbing, washing and light fastness grade 4-5.
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Scheme 1. Synthetic route of Orange disperse dye
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Fgure 1. LC/MS spectrum of synthesized Orange disperse dye.
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Figure 2. 'H-NMR spectrum of synthesized Orange disperse dye.
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Figure 4. 'H-NMR spectrum of synthesized Blue disperse dye.
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Figure 5. Particle size distribution of synthesized Blue disperse dye.
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Table 1. Recipe of black combination and their dyeability

Commercial black dye Recipe 1 Recipe 2 Recipe 3
Orange dye - 53% 52% 49%
Red dye - 22% 20% 21%
Blue dye - 25% 28% 30%
Color rendering 2.35 1.85 1.68 1.43
L* 13.4 13.04 12.81 12.5
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Table 2. Color fastness of PET fabrics dyed with synthesized Black disperse dye

Fastness Method Color change Staining
Rubbing(wet/dry) ISO 105-X12 - 4-5/4-5
Sublimation ISO 105 PO1 4 3-4
Washing ISO 105-C05, A1S 4-5 4

Light ISO 105-B02 4-5 -
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