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Abstract—Ultramicrofiber(UMF) PET knitted fabric and regular PET plain woven fabric as reference sample
were impregnated with waterborne polyurethane(PU) in a two-step process with dyeing/PU treatment and PU
treatment/dyeing to investigate the effect of the treatment sequence. The waterbome PU impregnated fabrics
were dyed with two kinds of vat and disperse dyes to investigate the dyeing properties and the dyeing
fastnesses. In vat dyeing the rank of color strength(K/S) was in order of dyeing/PU impregnation >>dyeing only
>PU impregnation/dyeing, whereas in case of disperse dyeing, the order was dyeing/PU impregnation>PU
impregnation/dyeing >dyeing only. Wash fastness of vat dyeing showed a higher 2-3 grade than disperse
dyeing, while rubbing and light fastnesses were not good for disperse dyes.
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Table 1. Wet pick-up and solid content of the
impregnated UMF and regular PET fabrics

Fabric Pick-up(%) Solid content(%)
Regular woven 64 77

UMF knitted 73.5 10.3
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Table 3. Total K/S and lightness of regular PET fabric dyed with vat dyes
Dyed Dyed/impregnated Impregnated/dyed
Total - Total Total .
A% v C L H \% L H v
at dye K/S L H K/S C K/S C
Blue 5 276 21.6 85B 2.06 4.78 286 19.6 2.0B 1.89 4.27 183 275 7.3B 2.65 494

Blue 3 240 233 7.3B 2.23 450

248 223 8.8B 2.13 4.80 214

239 0.0PB 2.28 4.70

Table 4. Total K/S and lightness of UMF PET knitted fabric dyed with vat dyes

Dyed Dyed/impregnated Impregnated/dyed
Vat dye TI;’;SI L' H V C Tlé’/‘gl L' H V C T;;gl L' H V C
F 62 430 64B 415 665 86 362 0.6PB 3.47 578 72 389 90B 3.75 3385
Blue 5 5 g3 382 56B 368 554 147 286 89B 275 469 93 357 7.4B 344 4.18
F 83 382 64B 368 662 90 342 89B 3.64 646 82 353 1.6PB 3.40 4.12
Blue 3 ¢ 76 305 46B 381 476 118 33.1 S54B 3.19 521 107 32.1 0.5PB 3.09 3.78

F : front side, B : back side
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Fig. 1. Color change(a) and K/S curve(b, ¢) of
regular PET woven fabric dyed with vat dyes.
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Fig. 2. Color change(a) and K/S curve(b, c) of
UMF PET knitted fabric dyed with Vat Blue 5.
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Table 5. Total K/S and lightness of regular PET fabric dyed with disperse dyes

Dyed Dyed/impregnated Impregnated/dyed
Disperse Total . Total Total .
L H v C
dye K/S oV c K/S v ¢ K/S L H
Red 60 126 41.5 0.8R 4.0 14.7 143 41.1 L8R 40 148 711 375 2.1R 3.6 137
Blue 56 202 252 55PB 24 9.1 229 227 6.0PB 22 9.0 193.6 25.1 55B 24 838
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Table 6. Total K/S and Lightness of UMF PET knitted fabric dyed with disperse dyes

Dyed Dyed/impregnated Impregnated/dyed
D izl;zrse TKO;SI L' H V C 1;2’;;1 H V C Tlf;gl L' H Vv C
F 45 493 7.3RP 4.8 14.1 54 488 89RP 4.7 14.6 57 46.7 8.5RP 4.5 13.7
Red 60 B 63 462 94RP 4.5 14.1 97 435 1.3RP 42 14.7 89 422 0B8R 4.1 136
F 50 440 2.8PB 42 95 77 377 39PB 3.6 9.6 59 413 33PB 4.0 94
Blue 36 S 60 389 3.8PB 4.8 88 113 31.1 54PB 30 838 106 31.7 5.1PB 3.1 84
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Fig. 3. Color change(a) and K/S curve(b, c) of
UMF PET knitted fabric dyed with Vat Blue 3.
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Fig. 6. Color change(a) and K/S curve(b, c) of UMF
PET knitted fabric dyed with Disperse Blue 56.

Table 7. Wash fastness of PET fabrics dyed with vat and disperse dyes

Dyed Dyed/impregnated Impregnated/dyed

Dyes Staining on adjacent ] Staining on adjacent ] Staining on adjacent ]

fabric AE & fabric AE @ fabric AE w

N’ AC A N AC A N AC A

Vat Re? 5 5 5 15 4-5 5 5 32 4-5 5 5 23
Blue 5 UMF 5 5 5 1.8 4-5 5 5 7.8 4-5 5 5 3.6
Vat Re 5 5 5 29 4-5 5 5 1.0 4-5 5 5 2.5
Blue 3 UMF 5 5 5 39 4-5 5 5 2.7 4-5 5 5 2.7
Disperse Re 4-5 4-5 5 1.5 3 3 4 29 2 2 3-4 1.6
Red 60 UMF 3 3 45 69 2-3 2-3 3-4 4.1 1-2 1-2 3 0.4
Disperse Re 4 4 45 07 3 3 4 23 2 2 3-4 0.3
Blue 56 UMF 3 3 4-5 63 2-3 2-3 34 51 1-2 1-2 3 0.8

"N : nylon 6, AC : acetate, A : acrylic

JRe :

regular woven fabric, UMF : UMF knitted fabric
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Table 8. Rubbing fastness of PET fabrics dyed with vat and disperse dyes
Dyed Dyed/Pad Pad/Dyed
UME" Re UMF Re UMF Re
Dyes D? w D w D w
5 D W D W D W
F B F B F B F B F B F B
A"
a 303 4 34 3 34 3 4 453 3 4 3 3 45 4
Blue 5
Vat -
4 3 4 4 34 34 3 4 4 3 3445 34 4 5 4
Blue 3
Disperse
- 4 45 4 32 5 4- 4 4 4-
Red 60 3 45 3 5 5 5 2323 5 4 5 3 5 45
Disperse s 4 45 34 45 45 45 4 5 34 4 5 45 4 45 4 45 5 45
Blue 56
YUMF : UMF knitted fabric, Re : regular woven fabric
D dry, W : wet
F : front side, B : back side
Table 9. Light fastness of PET fabrics dyed with vat and disperse dyes by color difference( 4 Ea)
Dyed Dyed/impregnated Impregnated/dyed
b L L L
yes . . .
AE 4 AE 4 AE 4
Before After ’ Before After ° Before After °
Vat UMF 43.0 46.5 6.4 36.2 48.6 14.0 38.9 57.6 21.2
Blue 5  Regular 21.6 23.4 2.6 19.6 21.4 19 275 38.8 14.8
Vat UMF 38.2 442 8.4 34.2 453 10.9 35.3 472 12.6
Blue 3 Regular 233 27.6 5.1 223 259 37 239 29.4 7.8
Disperse UMF 49.3 48.0 4.8 48.8 46.8 5.6 46.7 46.1 7.0
Red 60 Regular 41.5 39.8 5.1 41.1 384 8.3 375 35.1 43
Disperse UMF 44.0 42.6 3.9 37.7 42.3 8.7 41.3 442 5.6
Blue 56 Regular 25.2 24.9 35 22.7 23.6 43 25.1 22.7 4.9
Before : before radiation, After : after 20hr radiation
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Table 10. Light fastness of PET fabrics dyed with vat and disperse dyes by grey scale

Dyes Dyed Dyed/impregnated Impregnated/dyed

Vat UMF 3 2 1

Blue 5 Regular 4 4 1-2

Vat UMF 2-3 2 1-2

Blue 3 Regular 4-3 4-3 2-3

Disperse UMF 4-5 4-5 4-5

Red 60 Regular 4-5 4-5 4-5

Disperse UMF 4-5 3-4 3-4

Blue 56 Regular 4-5 4-5 4-5
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