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Dyeing of High Light Fastness Solvent Dyes on Polyester Fiber
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Abstract —This research aimed at scrutinizing the dyeability of some solvent dyes on polyester and their light

fastness to be exploited as a breakthrough in light fastness where utmost fastness is required such as

ultramicrofibers and industrial markets.

Dyeability on polyester was mainly evaluated by HT exhaust dyeing

according to the general procedure. Light fastness has been tested by a preliminary UV test followed by HT
xenon test in compliance with standard SAE J1885, 224 KJ. Fading has been determined quantitatively by
evaluating the shade deviation and the strength difference between unexposed and exposed samples by means

of CIELab values.
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List of commercial solvent dyes evaluated in this
study

Yellow 21 Red 8
Yellow 82 Red 24
Yellow 90 Red 52

Yellow 93 Red 91

Yellow 98 Red 111 Blue 35
Yellow 114 Red 119 Blue 36
Yellow 160:1 Red 122 Blue 48
Yellow 163 Red 127 Blue 97
Yellow 179 Red 132 Blue 138
Yellow 188 Red 135 Brown 43
Orange 45 Red 146 Green 28
Orange 56 Red 149 Black 7
Orange 58 Red 150 Black 27
Orange 60 Red 169 Black 37

Orange 62 Red 179

Orange 99 Violer 13
Orange 106 Violet 50
Orange 111 Violer 59
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Fig. 1. Chemical structure of some solvent dyes studied
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Table 1. Dyeability of some solvent dyes on regular polyester fiber

Solvent dyes with high dyeability

Solvent dyes with low dyeability

Yellow 93, Yellow 98, Yellow 114
Yellow 160:1, Yellow 163, Yellow 179
Red 24, Red 52, Red 111, Red 146
Red 149, Red 150, Red 169, Red 179
Violet 13, Violet 59, Orange 60

Blue 35, Blue 36, Green 28
Synthesized dye 1, Synthesized dye 2,
Synthesized dye 3

Yellow 21, Yellow 82, Yellow 90
Yellow 188, Orange 45, Orange 56
Orange 58, Orange 62, Orange 99
Orange 106, Orange 111

Red 8, Red 91, Red 119, Red 122
Red 127, Red 132, Red 135, Violet 50
Blue 48, Blue 97, Blue 138

Brown 43, Black 7, Black 27, Black 37
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Fig. 3. Photooxidative degradation of N- alkylaminoanthraquinone dyes.
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Table 2. Colorimetric data of solvent dyes evaluated on polyester

K3 K3 K3 K3

C. I. Solvent dyes L a b C h
Yellow 93 84.96 -3.64 8125 81.33 92.57
Yellow 98 97.79 -13.88 107.20 108.09 97.38

Yellow 114 83.18 2.52 88.38 88.42 88.37

Yellow 160:1 100.39 -36.79 111.47 117.39 108.27

Yellow 163 75.71 17.04 76.35 7823 77.42

Yellow 179 87.03 -10.89 94.70 95.33 96.56

Orange 60 71.38 35.60 64.45 73.63 61.08
Red 24 42.76 59.01 17.23 61.47 16.27
Red 52 37.60 51.71 -24.13 57.06 334.98
Red 111 48.11 56.92 17.48 59.54 17.07
Red 146 49.92 65.75 5.52 65.98 4.80
Red 149 58.50 70.27 4.48 70.41 3.65
Red 150 59.35 71.06 24.41 75.14 18.96
Red 169 47.18 60.31 16.28 62.47 15.10
Red 179 50.79 52.16 3226 61.33 31.74
Violet 13 3452 18.62 -46.26 49.87 291.92
Violet 59 37.60 52.64 -32.20 61.71 328.55
Blue 35 35.51 -3.37 -40.80 40.94 265.28
Blue 36 44.61 -7.00 -41.01 41.60 260.32
Green 28 65.10 -29.00 5.56 29.53 169.15
synthesized dye 1 31.82 40.11 -14.48 42.64 340.15
synthesized dye 2 3175 34.75 -20.60 40.40 329.34
synthesized dye 3 36.92 6.23 -34.53 35.09 280.23
Disperse Blue 62 41.35 -7.42 -32.94 33.77 257.31
Disperse Blue 62:1 42.67 -4.26 -36.56 36.80 261.82

Table 3. Result of UV test for solvent dyes and some disperse dyes

depth difference hue difference
Dyes unexposed exposed | depth reduction”

(K/S) (K/S) (%) y |~ -
Yellow 93 12.86 11.04 85.8 2.90 0.89 -2.76
Yellow 98 8.91 7.47 83.8 4.40 2.12 -3.80
Yellow 114 16.82 15.66 93.1 1.45 0.39 -1.40
Yellow 160:1 18.06 6.37 35.3 24.38 10.18 -21.53
Yellow 163 8.10 7.92 97.8 0.66 0.07 -0.65
Yellow 179 18.56 14.42 71.7 5.38 0.74 -5.32
Orange 60 6.12 6.04 9.7 1.70 -0.60 -1.43
Red 24 14.72 2.48 16.8 25.75 -20.64 -6.81
Red 52 11.77 5.96 50.6 21.04 -16.94 11.87
Red 111 11.71 9.82 83.8 5.08 -4.44 2.46
Red 146 10.76 9.48 88.1 2.68 -2.68 0.14
Red 149 7.56 323 2.7 2047 -20.45 -0.61
Red 150 12.01 4.08 34.0 2223 22.19 1.04
Red 169 13.47 12.41 2.1 3.65 -3.48 0.14
Red 179 8.99 4.58 50.9 10.92 -0.82 -3.30
Violet 13 10.40 8.34 80.2 10.96 -5.31 9.56
Violet 59 11.89 9.74 81.9 5.97 -4.64 3.50
Blue 35 19.30 7.78 40.3 12.35 6.54 10.33
Blue 36 11.38 4.18 36.7 10.81 5.02 9.47
Green 28 45.60 33.83 74.2 10.02 9.83 -1.59
synthesized dye 1 14.33 14.93 104.2 123 0.79 -0.40
synthesized dye 2 11.51 11.29 98.1 5.77 -3.18 4.81
Disperse Red 86 10.60 9.63 90.8 1.56 -1.44 -0.57
Disperse Violet 57 6.06 5.45 90.0 4.95 -2.60 4.14
Disperse Yellow 42 9.51 9.08 95.5 3.12 1.39 -2.44
Disperse Blue 54 10.01 8.77 87.6 243 -0.05 2.34
Disperse Orange 29 7.59 6.55 86.3 2.76 -1.56 -2.15

*depth reduction (%) = (exposed K/S + unexposed K/S) x 100 **checksum of K/S
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Blue 62)~55.0%(C. 1. Disperse Yellow 42) &2 A]
WA Z1Ho| A= Disperse Blue 27, Blue 62, Red
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Table 4. Lightfastness of some solvent dyes and disperse dyes tested by SAE J1885

depth difference hue difference
depth

Dyes “m(:l’g;gjed e’EPK‘;;‘;d redu(c;;n ‘ AE Aa Ab
Solvent Yellow 93 13.85 9.37 67.6 4.09 -0.37 -3.28
Solvent Yellow 163 7.36 6.11 83.0 3.44 0.73 -3.35
Solvent Yellow 179 10.79 1.58 14.6 30.80 2.37 -30.69
Solvent Red 135 6.71 4.07 60.6 6.02 -3.14 2.86
Solvent Green 28 20.10 5.79 28.8 18.68 17.10 -6.96
synthesized dye 1 7.01 5.65 80.6 312 2.14 1.12
synthesized dye 3 827 7.44 90.0 6.72 -4.28 4.99
Disperse Yellow 42 12.88 7.09 55.0 14.40 3.09 -13.91
Disperse Red 86 6.32 3.75 59.3 6.96 -5.96 -1.20
Disperse Blue 27 8.31 5.61 67.5 593 3.69 4.34
Disperse Blue 62 8.46 6.82 80.6 6.37 0.48 6.35

*depth reduction (%) = (exposed K/S + unexposed K/S) x 100
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