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Abstract— Textile dyeing with vat dyes has the highest color fastness although one and the same
dye of all vat dyes cannot always satisfy every color fastness requirement. So we examined cotton,
nylon 6, and polyester fabrics dyed with vat dyes. Cotton, nylon 6 and polyester fabrics were dyed
with vat dyes such as C. 1. Vat Blue 1, Blue 19, Black 9, Green 1, Orange 2, and Violet 1 containing
sodium hydrosulfite and NaOH. Oxidation were carried out by a sodium peroxoborate after dyeing.
The dyed materials were soaped at the boil after oxidation. Especially hydrolysis and overreduction
for dyed polyester with vats dyes containing -NHCO- and -NH- groups such as C. I. Vat Blue 6,
Black 25, Black 27, Red 10, and Green 3 occurred. It seems that these phenomena are due to a high
dyeing temperature. Wash and rubbing fastness of nylon are higher than that of cotton and
polyester. Light fastness of cotton is higher than that of polyester and nylon.
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Table 1. Vat dyes used in this study

C. I. Vat Blue 1
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C. |. Vat Blue 19
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Table 2. Vat dyes uncolored in polyester
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Table 3. Color change of cotton, nylon 6 and polyester fabric dyed with vat dyes

*

Vat dye L Total K/S H A\ C
Cotton
Blue 1 35.7 95 1.97PB 344 4.90
Blue 19 19.5 238 7.73PB 1.89 3.73
Black 9 30.8 115 3.74PB 2.97 1.64
Green 1 29.7 320 1.92BG 2.87 8.04
Orange 2 46.6 164 9.38R 4.49 1349
Violet 1 . 17.2 245 1.81P 1.71 5.75
Nylon 6
Blue 1 342 86 5.69PB 3.30 3.78
Blue 19 26.3 144 5.78PB 2.53 ‘ 3.04
Black 9 332 97 1.28PB 321 1.96
Green 1 30.0 204 5.95BG 2.89 4.73
Orange 2 449 129 0.51YR 4.33 10.31
Violet 1 20.9 194 9.34PB 1.99 3.57
Polyester
Blue 1 19.0 239 4.33PB 1.94 427
Blue 19 325 80 7.63PB 3.14 4,54
Black 9 357 82 6.50B 3.44 195
Green 1 323 181 9.04BG 3.11 5.75
Orange 2 56.7 58 3.50YR 5.49 10.17
Violet 1 26.5 114 1.48P 2.55 6.76

Table 4. Wash fastness of color change and staining fabric on cotton, nylon 6 and polyester fabric dyed with vat dyes

Before After N Staining on_adjacent fabric
Vat dye L  Total K/S U Toml K5 “E® Acryl Nylon Acetate
Cotton
Blue 1 357 95 40.1 72 4.6 3-4 34 4-5
Blue 19 19.5 238 19.2 242 1.3 5 5 5
Black 9 30.8 115 31.0 115 0.3 5 5 5
Green 1 29.7 320 30.2 321 1.5 34 5 5
Orange 2 46.6 164 47.0 161 0.8 5 5 5
Violet 1 17.2 245 17.2 244 1.6 4 5 5
Nylon 6
Blee 1 342 86 38.6 6.8 49 4 4 5
Blue 19 26.3 144 25.6 152 0.7 5 5 5
Black 9 332 97 33.1 98 0.4 5 5 5
Green 1 30.0 204 29.9 214 1.6 34 5 5
Orange 2 44.9 129 45.3 129 1.2 5 5 5
Violet 1 20.9 194 20.5 198 1.0 5 5 5
Polyester
Blue 1 19.0 239 20.2 241 1.7 4 4 5
Blue 19 325 80 334 75 1.2 5 5 5
Black 9 35.7 82 35.5 83 0.7 5 5 5
Green 1 323 181 349 161 3.8 5 5 5
Orange 2 56.7 58 57.9 54 2.0 5 5 5
Violet 1 26.5 114 26.2 117 0.4 5 5 5
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" Fig. 1. K/S curve diagram of cotton, nylon 6 and polyester fabrics dyed with vat dyes.
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Fig. 2. Color diagram of cotton, nylon 6 and polyester fabrics dyed with vat dyes.
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Table §. Rubbing fastness of color change on cotton, nylon 6 and polyester fabric dyed with vat dyes

Before After Change of shade
Vat dye . i Dry i i Wet i Dry Wet
L AE L AE
Cotton '
Blue 1 35.7 36.2 0.6 383 29 3-4 1
Blue 19 19.5 204 12 19.7 0.8 2 1
Black 9 30.8 30.7 02 32.0 12 4 3
Green 1 29.7 314 1.8 312 1.5 3-4 2-3
Orange 2 46.6 46.0 3.9 46.4 2.6 34 3
Violet 1 17.2 18.5 2.1 17.9 0.7 34 1
Nylon 6
Blue 1 34.2 34.5 1.5 36.1 23 1-2 2-3
Blue 19 26.3 253 12 253 1.0 4-5 4-5
Black 9 332 343 12 334 0.3 4-5 4-5
Green 1 30.0 30.4 0.6 30.2 1.0 2-3 3
Orange 2 449 45.5 1.1 45.3 1.1 4 4-5
Violet 1 20.9 21.2 1.0 21.0 1.0 4 4-5
Polyester
Blue 1 19.0 19.6 0.2 20.2 1.3 4 3
Blue 19 325 30.5 2.1 31.9 09 1 2
Black 9 35.7 34.4 1.3 36.1 0.5 3 34
Green 1 323 305 1.9 30.7 1.7 1 12
Orange 2 56.7 57.0 04 56.4 1.6 2-3 4
Violet 1 26.5 26.1 1.1 26.4 1.2 1-2 1-2
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Table 6. Light fastness of color change and grey scale on cotton, nylon 6 and polyester fabric dyed with vat dyes

Before After N
Vat dye - - AE o grey scale
L Total K/S L Total K/S
Cotton
Blue 1 35.7 95 42.3 62 7.9 1
Blue 19 19.5 238 20.8 224 2.8 4-5
Black 9 30.8 115 29.5 127 1.7 4-5
Green 1 29.7 320 29.0 295 35 4
Orange 2 46.6 164 47.2 150 3.0 3-4
Violet 1 17.2 245 17.3 245 2.7 4-5
Nylon 6
Blue 1 342 86 38.6 71 4.6 12
Blue 19 26.3 144 25.6 136 2.3 3
Black 9 332 97 33.1 82 2.0 3
Green 1 30.0 204 299 198 59 4
Orange 2 44.9 129 453 97 18.2 1
Violet 1 20.9 194 20.5 173 0.6 4
Polyester
Blue 1 19.0 239 202 152 11.7 1
Blue 19 32.5 80 334 72 59 1-2
Black 9 357 82 355 72 3.4 2-3
Green 1 323 181 349 164 4.1 3
Orange 2 56.7 58 57.9 46 7.0 2
Violet 1 26.5 114 26.2 103 5.6 2-3
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