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Abstract—Nylon 6 and polyester taffeta fabrics are dyed in aqueous medium with vat dyes such as
Indanthren Red FBB, Mikethren Blue ACE and Mikethren Blue HR varying the compositions of
sodium hydrosulfite and NaOH. Also nylon UMF nonwoven and polyester UMF knitted fabrics are
dyed with metal complex and disperse dyes as a reference, and the wash and rubbing fastnesses for
these dyes are investigated. In vat dyeing of polyester and nylon taffeta, an optimum composition of
sodium hydrosulfite/NaOH is existed at a range of 1~2wt%/02wt%. A good build-up property for
Mikethren Blue ACE on nylon 6 UMF nonwoven fabric is shown at high temperature. Vat dyeing of
polyester with Mikethren Blue Ace shows a good color shade in a higher temperature, while dyeing
with Mitsui Blue HR shows low temperatures. Vat dyes in dyeing of both nylon 6 UMF nonwoven
and polyester UMF knitted fabrics have a better wash fastnesses compared with metal complex or
disperse dyes.
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Table 2. Effect of reducing agent on color change
of vat dyed nylon 6 fabric

SH conc Total

Dye wioe) ks vV ©
0 637 13 574RP 6.19 4.66

02 569 22 857RP 551 7.16

Indanthren 05 318 157 517R 3.06 7.80
Red FBB 1 354 127 460R 341 858
9 428 69 189R 412883

4 501 38 943RP 484826

0 487 30 3.88PB 4.70 592

02 280 121 6.13PB 269 5.06

Mikethren 05 192 259 9.47PB 1.86 2.08
Blue ACE 1 184 289 557P 181 1.33
179 289 7.49P 1.77 171

4 195 248 7.37P 1838 1.96

NaOH 0.2wi%, dye concentration 5%{owf),
dyeing temperature 90C, dyeing time 60 min.
SH : sodium hydrosulfite.

Table 3. Effect of alkali on color change of var
dyed nylon 6 fabric

NaOH . Total
Dye conc. L K/S H v C
(wt%)
0 509 37 9.59RP 4.91 821
007 425 71 222R 410 879
Indanthren 0.2 309 166 5.08R 297 7.64
Red FBB 04 292 186 538R 2.81 742
08 326 154 457R 3.15 8.44
16 350 130 390R 3.37 8.81
0 197 249 835P 190 1.85
007 181 284 7.19P 1.78 1.74
Mikethren 02 196 252 951PB 1.89 2.13
Blue ACE 04 208 222 839PB 1.98 2.58
0.8 194 250 8.55PB 1.88 2.59
16 186 273 852PB 1.82 247
SH 1.0wt%, dye concentration 5%/(owf),

dyeing temperature 90T, dyeing time 60 min.
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Fig. 1. Effect of sodium hydrosulfite and NaOH
on color change of vat dyed nylon 6 taffeta at
90C.
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Table 4. Effect of dye concentration on color
change of vat dyed nylon 6 fabric

Dye .
Dye conc. L~ TOLC‘II H v C
K/S
(owf)

3 392 106 3.11R 378 10.22
5 351 140 420R 338 955
Indanthren 10 313 167 4.87R 3.01 8.03
Red FBB 15 312 160 546R 3.01 751
20 31.7 157 497R 3.05 7.72
5 316 147 550R 3.05 6.85
3 353 82 2.33PB 340 6.33
5 303 118 3.62PB 2.92 5.64
Mikethren 10 23.0 184 6.53PB 2.19 3.80
Blue ACE 15 195 250 873PB 1.89 2.32
20 189 268 1.73P 1.84 1.70
25 169 320 291P 168 148

Dyveing condition : Sodium hydrosulfite 1.0wt%4,

NaOH 0.2wt%, dveing temperature 90C, dyeing

time 60 min.

Table 5% 90TCAA AMe 7259 JdEe A
B7] gaE&m24-E vepd Helt)  Indanthren
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Table 5. Effect of dyeing time on color change
of vat dyed nylon 6 fabric

Dyeing  ropal

Dye tlrpe L K/S H v C
(min)

5 37.8 102.7 3.70R 3.65 8.87
Indanthren 10 356 1260 45IR 3.43 878
Red FBB 30 314 1700 520R 3.038.15
60 31.2 160.3 546R 3.01 7.51
5 353 172.8 098P 2.22 322
Mikethren 10 303 1909 1.92P 2.23 276
Blue ACE 30 230 2335 1.48P 1.951.97
60 195 2499 8.73PB 1.88 2.32
Dyveing condition : Sodium hydrosulfite 1.0wt%,
NaOH 0.2wt%, dyeing temperature 90C.

Table 6. Effect of dyeing temperature on color
change of vat dyed nylon 6 fabric

Dyeing
Dye temp. L Total H V C
) K/S

50 438 647 2.20R 4.22 9.20
60 325 147.0 454R 3.13 751
Indanthren 70 32.2 161.5 4.99R 3.10 8.45
Red FBB 80  31.8 160.9 542R 3.06 7.99
90  31.2 160.3 5.46R 3.01 751
100 342 1354 4.63R 3.30 831
50 326 872 554P 3.186.03
60 234 1723 1.76P 2.24 2.83
Mikethren 70 21.3 2135 1.58P 2.02 2.18
Blue ACE g0  21.1 217.7 0.36P 2.00 2.14
90 195 249.98.73PB 1.89 2.32
100 184 290.0 4.46P 1.80 131

Sodium hydrosulfite 1.0wt2%, NaOH 0.2wt%,
dveing time 60 min.
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Table 7. Effect of reducing agent on color
change of polyester fabric dyed with Mitsui Blue
HR

Dyeing SH L Total
temp.(T) (wt%) K/S
56.0 219 251PB 4.83 5.18

0.5 747 59 8978 7.31 2.23

H v C

100C 1 69.1 88 7478 6.80 2.93
2 36.7 907 57483 3.54 3.97
4 34.6 109.8 5.03B 3.34 4.05
0 55.7 228 2.38PB 5.38 5.46
05 710 84 5948 694 263
110T 1 60.5 179 6.398 586397
2 320 1178 5.83B 3.09 3.72
4 29.3 1639 4.11B 2.82 3.71
0 56.2 221 2.03PB 544 5.24
05 669 115 6333 6.523.49
120°C 385 810 512B 3.71 4.78

1
2 29.7 134.0 7.06B 2.86 3.50
4 29.3 1385 6.99B 2.82 3.35
0 59.0 185 1.62PB5.71 4.83
05 590 208 799B 5.72 4.03
130T 1 368 935 5.20B 3.5 4.40
2 329 1124 5.36B 3.17 3.66
4 30.7 1344 528B 2.96 3.34
NaOH 0.2wt%, dyveing time 60 min, SH:
sodium hydrosulfite.




Table 8. Effect of concentration of reducing
agent on color change of polyester fabric dyed
with Mikethren Blue ACE

Dyeing SH « Total
temp.(C) (wt%) K/S

0 592 149 352PB 574 6.15
05 702 84 79483 6.85 264

H v C

100T 1 661 114 638 644 3.00
2 426 599 844B 437 334
4 457 474 7.24B 4.40 347
0 589 155 271PB 570 6.20
05 659 122 6.83B 641 3.11
110T 1 579 21.1 654B 561 3.65
2 357 915 685B 3456 271
4 348 999 623B 335 272
0 59.0 158 1.76PB 572 6.32
05 596 190 68B 577 401
120C 349 947 7243 3.37 3.27

309 1200 7.82B 298 2.74
300 1265 7.99B 2.89 2.65
62.2 132 056PB 6.03 5.62
05 559 26,7 5.17B 541 443
130T 1 372 8.6 5233 359 3.04
2 339 1050 4.18B 327 2.62
4 306 1227 6.85B 295 2.14

NaOH 0.2wt%, dyeing time 60 min, SIH:
sodium hydrosulfite.
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Fig. 2. Effect of sodium hydrosulfite and NaOH
on color change of vat dyed polyester taffeta at
130C.
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Table 9. Effect of alkali on color change of vat
dyed polyester fabric

Dyeing . Tota
Dye temp. RLV'IO; L' 1 H V C
T ° K/S

0 396916 1.22B 382420

02 32.0117.8 5.83B 3.093.72

04 451551 361B 434408

Mitsui 06 75.1 60 0.15PB7.36 1.86
Blue HR 0 3531017 2.63B 341398
02 3291124 536B 317366

04 414735 2.80B 3.99 458

06 735 80 468B 7.191.33

0 445 66.1 8.74BG 4.292.29

loe 02 857915 G85B 345271

04 467 54.3 9.90BG 4.50 2.78

Mikethren 06 735 70 6.76B 7.19220
Blue 0 403810 243B 388503
ACE 02 3391050 4.18B 3.27 2.62
04 411771 2.05B 397457

06 752 69 533B 7.371.08

130C

130T

<ol B - Wl R )

Table 10. Effect of dye concentration on color
change of vat dyed polyester fabric

Dyeing Dye
Dye temp. conc. L Iggl H V C
(T) (owf) i

5 3201178 583B 309372

10 238 2256 5.00B 2.28 246

110C 15 2053205 4.94B 192252

20 17.7 3845 4.88B 1.76 2.69

Mitsui 25 192 3163 6.10B 1.86 242
Blue HR 5 3291124 5368 3.173.66
10 307 130.1 4.40B 3.01 3.30

130T 15 2851502 450B 2.81 3.02

20 263 1752 5688 261 2.89

25 2491933 6458 2.392.77

5 357 915 6.8B 345271

10 335 107.7 3.58B 323142

110C 15 3251105 45113 3.151.40

20 3191137 4918 3.081.38

%ﬁ:ﬂﬁeﬂ 25 300 1314 5588 289 1.35
L «
ACE 5 330 1050 4188 3.27 262

10 266 1522 9.18B 2.56 1.62
130C 15 252 1705032PB2.351.35
20 239 1835 1.32PB 2.29 1.06
25 2351899 2.31PB 2.25 091

Sodium hvdrosulfite 2.0wt%, dyveing concen—
tration 5% owf, dyeing time 60 min.
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Sodium hydrosulfite 2.0wt%, NaOH 0.2wt%,
dyeing time 60 min.
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Table 11. Wash fastness for vat dyes on nylon
6 fabrics

, Staining on
Dye adjacent .
fabric 4E

(owf) Wool Nylon

Sample Dve cone.

3 5 5 1.8

5 5 5 2.3

Indanthren 7 5 5 1.6
Red FBB 10 5 5 1.1
15 5 5 1.8

Regular 20 ? D_ 0.6
3 15} 43 21

5 5 43 1.2

Mikethren 7 5 4 5 2.6
Blue ACE 10 5 4 15
15 3 4 2.7

20 5 4 2.9

3 3 5 0.7

D D ) 16

Indanthren 7 S} 5 1.3
Red FBB 10 5 ) 1.3
15 5 3 0.8

20 5 5 1.3

UME 3 5 4-5 19
5) 5) 4-5 1.9

Mikethren 7 ) 45 44
Blue ACE 10 B 4 4.1
15 5 4 3.3

20 ) 4 2.0

Sodium hydrosulfite  2.0wt%, NaOH 0.2wt%,
dveing temperature 1307, dveing time 60 min.

Blue 56, HlE%9] Mitsui Blue HR 2
Mikethren Blue ACEZ 941gl Zglo|AHZ2 T
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Table 12. Wash fastness for metal complex acid
dyes on nylon 6 fabrics

Table 14. Rubbing fastness for disperse and vat
dyes on polyester UMF fabric

Dye Staining on

Sample Dye conc. adiacent fabric 4p

(owf) Wool Nylon
3 45 4 34
5 45 4 46
Acid 7 45 4 43
Red 315 10 4 34 35
15 4 34 44
Regular 20 4 34 46
3 4-5 4 10
: 5 4-5 34 11
éﬁjg 74 34 10
10 4 3 0.7
817 15 3.4 23 07
20 34 23 11
3 45 4 38
5 45 4 39
Acid 7 4 3-4 44
Red 315 10 4  3-4 43
15 34 3 47
20 3-4 3 45
UMF 3 45 34 10
, 5 4 3 1.3
gﬁ 7 4 3 0.9
10 34 23 009
SIT 15 344 23 13
20 3 2 0.9

Table 13. Wash fastness for disperse and vat
dyes on polyester UMF fabric

Dyeing Staining on adjacent
Dye temp. fabric
(C) Acetate Nylon Wool

110 3 3 45
Red 60 120 2-3 23 4

Disperse 130 2 2 4-5
110 3 2 4-5
Blue 56 120 2-3 2 4-5
130 2 2 4-5
Mitsui 110 5 4-5 ?
Blue Ace 120 ? 5 0
Vat 130 5 5 5
Mikethren 110 ° 0 °
Blue LR 120 5 5 5
130 5 5 5

Sodium hydrosulfite 2.0wt%, NaOH 0.2wt%,
dyeing temperature 130C, dyeing time 60 min.

292 / YL LG 51448 55K (2002, 10)

Dyeing __Change of shade

Dye temp. Dry Wet
(C) FrontBack Front Back
110 34 45 34 45

Red 60 120 3 4 3 4
Disperse 130 3 4 3 4
110 3-4 45 3 4-5
Blue 56 120 3 5 3 4
130 3 5 3 45
Mitsi 110 3-4 45 3-4 4-5
Blue Ace 120 3 45 3 4—&_)
Vat 130 3 45 3 45
Miethren 10 3 45 3 4
Blue HR 120 3 45 3 45
130 4 5 4 4-5

Sodium hydrosulfite 2.0wt%, NaOH 0.2wt%,
dyeing temperature 130C, dyeing time 60 min.
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