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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 waterborne 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 7.7

UMF knitted 73.5 10.3
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Table 2. Chemical structures of dye used in this study

Vat dye

Blue 3 Blue 5
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Disperse dye

Blue 56 Red 60
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Table 3. Totwal K/S and lightness of regular PET fabric dyed with vat dyes

Dyed Dyed/impregnated Impregnated/dyed
Total « Total Total .
V. H \Y C H \Y C H \Y C
at dye K/s L K/s L K/S L
Blue 5 276 216 85B 206 4.78 286 196 20B 189 427 183 275 73B 265 494
Blue 3 240 233 73B 223 450 248 223 88B 2.13 480 214 239 00PB 228 470

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

Dyed Dyed/impregnated Impregnated/dyed
Vat dye T;/tz;l L' H VvV TIE,‘ZI H VvV ¢ Tlgzl L' H VvV ¢
F 62 430 64B 415 6.65 86 362 06PB 347 578 72 389 9.0B 375 385
Blue 5 B 83 382 56B 368 554 147 286 89B 275 4.69 93 357 7.4B 344 418
Blue 3 F 83 382 64B 368 662 90 342 89B 364 6.46 82 353 16PB 340 4.12
S 76 395 46B 381 476 118 331 54B 319 521 107 321 05PB 309 378

F : front side, B : back side

170 / SEFEEN TEGR 8158 £35:2003. 6)



EYN2HE 254 HAE
b*(yellow) (a)
O Dyed Blank is Blue 5
0O Dyed/Pad Dot is Blue3
A Pad/Dyed
2 3 Ly
«Q —~
g
g be
-b*(blue)
40
Blue 5 (_b_)
30 } Dyed
— — Dyed/Pad
------- PadDyed / .-
g 2} -

10

nm

nm

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

Dyed Dyed/impregnated Impregnated/dyed
Disperse ~ Total « Total « Total .
dye K/ L H \ C K/S H \ C K/S L H Vv ¢C
Red 60 126 415 0S8R 40 147 143 411 18R 40 148 171.1 375 21R 36 137
Blue 56 202 252 55PB 24 91 229 227 60PB 22 90 1936 251 S55B 24 88
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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
Disperse Total « Total « Total .
H v C H \ H v ¢
dye K/S K/S K/S L
Red 60 F 45 493 73RP 48 141 54 488 B89RP 47 146 57 467 B85RP 45 137
e
B 63 462 94RP 45 141 97 435 13RP 42 147 89 422 O08R 41 136
e 56 F 50 440 28PB 42 95 77 377 39PB 36 9.6 59 413 33PB 40 94
Blue
S 60 389 38PB 48 88 113 311 54PB 30 8.8 106 317 S1PB 31 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. 4. Color change(a) and K/S curve(b, c) of
regular PET woven fabric dyed with disperse dyes.
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Fig. 5. Color change(a) and K/S curve(b, c¢) of

UMF knitted fabric dyed with Disperse Red 60.
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Fig. 6. Color change(a) and K/S curve(b, ¢) 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 &

N" AC A N AC A N AC A

Vat  Re? 5 5 5 15 45 5 5 32 45 5 5 23
Blue 5 UMF 5 5 5 1.8 4-5 5 5 7.8 4-5 5 5 36
Vat Re 5 5 5 29 4-5 5 5 L0 4-5 5 5 25
Blue 3 UMF 5 5 5 3.9 4-5 5 5 2.7 4-5 5 5 27
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 12 12 3 0.4
Disperse Re 4 4 45 07 3 3 4 2.3 2 2 3-4 0.3
Blue 56 UMF 3 3 45 63 2-3 2-3 3-4 5.1 12 12 3 0.8

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

“Re : 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
UMF" 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
Vat
- 4 3 45 3 3 303 4
Blue § 3 3 34 3 14 445 4 45 4
Vat 4 3 4 34 3104 3 4 4 3 34045 34 4 5 4
Blue 3 N N
Disperse
" - - 2. 2. 4- - iR
Red 60 3 45 M 4 5 5 45 23 23 5 45 4 5 34 4 5 45
DISperse 24 45 34 45 45 45 4 5 344 5 45 4 45 4 45 5 45
Blue 56
"UMF : UMF knitted fabric, Re : regular woven fabric

D dry, W: wet
Y front side, B : back side

Table 9. Light fastness of PET fabrics dyed with vat and disperse dyes by color difference( AE )

Dyed Dyed/impregnated Impregnated/dyed

Dyes . L « L .

“ Before After AB Before After AEw Before After AEw
Vat UMF 43.0 46.5 6.4 36.2 48.6 14.0 389 57.6 212
Blue 5 Regular 21.6 234 2.6 19.6 214 1.9 275 38.8 14.8
Vat UMF 38.2 44.2 8.4 342 45.3 109 353 47.2 12.6
Blue 3 Regular 233 27.6 5.1 223 259 3.7 239 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 37.5 35.1 4.3
Disperse UMF 44.0 2.6 39 37.7 423 8.7 41.3 442 5.6
Blue 56  Regular 252 249 35 22.7 23.6 4.3 25.1 22.7 49

Before : before radiation, After: after 20hr radiation

174 / SEFEINTEGR 8158 £35:2003. 6)



Z]

ZHdzHE 254 A4 =9

o=
N

1=}
hun

2

pul

) 49

d
—

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 12

Blue 3 Regular 43 4-3 2-3

Disperse UMF 45 4-5 4-5

Red 60 Regular 45 4-5 4-5

Disperse UMF 45 34 34

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

HEun MEQET L 25 AR 2 WE 9 EE QR BEROE SR PUTIE Ao]

o] A9 GHau A4l B etk 37 % AR B AES o 'edness) D b

9] A5 ARl Aol A Qgieh LU R (vellowness) % 0% 5431t}

A9 AARENT QAR UREel ARt 2 MEQRE QA 49 Paglum gAw

217k A e ol A F A PUEH A5 AR 23F4E 55

A AR FEaE PUS] S0l 1he7] el eheth e nkE e B9 EY
Table 9= Axfol o1& AP AEES el 4 27 BagERn 1945 Sl teon,

otk 37k 279 FuEe e AY A LS VYAHE] AT MERRIL BAIRD

B EQ R} BadERth A5
A PUSH R 4234k PURHY G4 ]
Aok e Bt RSl B9 G4 R PU
I APUSHY A e] Apoli= 79| vEhdA] o
SYTE Table 102 ZLeflo] A Yel| o]k WHE A

4 Astoltt. WIEQRTL BAYEEY2, 35
S, QAR QA2 AE PUSH o] Wo
o, A PUHY 42 HsH it o)zl
TR PURH Ol ofe e WES ST 9 A
AEE g% o v veta 4749 2y
AR = Az Aol wet A%
AR Ee Aol YEpdA] ggktt & 2 sat
Ale] AFAF =T} 93 Aow Yz

2~
an, Ay

(sNNe= =4
270

|\

g

T
a

4. 2 =
224 ZEo|~H 22 AHyE ARE Auki}
2 AA3 FH 58S AMGE, JFREAPUIY,
FRAPUAD G FHS Fatol2 Fo| B
AFe} WERRRE FAsu AT HAIEE
ZAYEe] TS A2S At
I MEIRZ A3 49, W22 pUEH

>TSS SRS PUTY GA0E A
g R e R EE R
A5, AAFEN PUT > FEAPU T
> QAR Aok FA ey

(S8

o 12 4% vl etk E8 vEGR
2 QAT e, GYFEL P o] S

O,
A PUBEART 17 AR 7 ek

A5

. R. 'W. Moncrieff, ” Man-Made Fibers"”, Newnes
Butterworth, London, 471~503(1975).
AT, ALEE -Gl S v R
teile, Jn T, 36, 350 ~354(2001).

- NEERER, TR I T & bR 7R
BERRE, g LEEr, 33, 310 ~314(1998).

B. H. Kim and M. C. Lee, Korean Soc. Dyers
Finishers Preprint, 122~126(2001).

C. H. Son, D. S. Jeong, and M. C. Lee, Korean
Soc. Dyers Finishers Preprint, 118~121(2001).
Be E— KRvLRricks AL - AR
EolnL, HLE, 36, 358 ~361(2001).
EARET, KFR v R e B &gt T
~OFER, efs T2, 35, 534~552(1988).

B. K. Kim and S. J. Kim, Synthesis and Binder
Polyurethanes  to

Dyers

Application of  Aqueous
Nonwoven Fabrics, J. Korean Soc.
Finishers, 5, 188 ~193(1993).

D. S. Jeong, C. H. Son, and M. C. Lee, Korean

Soc. Dyers Finishers Preprint, 69~73(2001).

J. of the Korean Soc. of Dyers and Finishers, Vol. 15, No. 3(2003. 6) / 175



