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Color Fastness of PLA Fiber Dyed with Vat Dyes
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Abstract: Colorimetric and wash fastness data after repeated wash cycles of Poly Lactic Acid(PLA) fiber were examined
with C. I. Vat Blue 1, also other comparing 2 dyes (C. I. Vat Blue 35, C. 1. Vat Blue 5), in this study. The fastness of three
vat dyes on PLA fiber to repeated washing according to KS K 0430 A-2 regulation increased with dyeing temperatures. The
L* values of the dyed material gradually increased with increasing numbers of wash. Also the f(k) values were decreased
reversely. During repeated washing, the vagrant dyes were deposited especially on nylon, polyester, cotton of the adjacent
multifiber. C. 1. Vat Blue 5 displayed lowest color change to repeated washing of the three dyes used.

Keywords: PLA fiber, wash fastness, KS K 0430 A-2, L* f(k), multifiber
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Figure 1. Dye structures used in the study.
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Table 1. Wash fastness and Colorimetric data after repeated wash cycles for Vat Blue 1
Dyeing No. of . . , Staining of adjacent
temp.(C) Washes L C h ) C
otton PET Nylon

0 49.7 16.4 256.5 63.5 - - -
1 63.7 14.0 253.8 23.7 4 5 3
2 64.0 14.1 254.4 22.9 4-5 5 3-4

® 3 64.9 13.8 254.2 214 4-5 5 3-4
4 67.2 13.5 253.4 17.8 5 5 4
5 68.7 13.0 251.6 15.7 5 5 4
0 35.2 18.1 258.2 178.8 - - -
1 373 17.7 255.1 157.0 4 5 3
2 37.5 17.4 254.6 154.4 4-5 5 3

% 3 37.7 17.6 254.9 1533 4-5 5 3-4
4 38.0 17.6 254.6 151.8 4-5 5 3-4
5 38.2 17.4 253.9 146.7 5 5 4
0 33.6 17.2 260.2 196.8 - - -
1 35.6 16.7 258.5 171.7 5 3 3-4
2 36.0 16.4 258.0 166.7 5 3-4 4

100
3 36.9 16.7 257.8 157.8 5 3-4 4
4 37.3 16.9 257.7 151.2 5 4 4-5
5 38.0 16.4 257.1 145.3 5 4 4-5
0 322 17.1 263.7 214.5 - - -
1 334 16.4 262.3 196.8 5 2 3-4
2 335 16.4 261.5 196.7 5 2-3 4

Ho 3 33.6 159 260.3 196.3 5 3 4
4 33.6 15.8 259.7 195.1 5 3-4 4-5
5 33.8 15.9 259.6 194.1 5 3-4 4-5

Z2) okttt ®3 Aged o A9 Vat Blue 13} A 29 e grenzoz WIS Uehjz,

SA¥HA, Al 1, 28]0] 4 2qo]

2255 0@o] ¥/ Uit

=1

RCEERS

Figure 29| 4X]+= Vat Blue 19] 4F9] FML=(60,

80,98 R 110C)el A MR A=) §HEA ] o3t
2 MEE WIS ab MEES YA Aotk A
e315:71 715l what 7F2 29 a(red-green)E ol

b (yellow-blue)Zol| A K+l Zrel yellowZoz A

Al Wsts
wste] JE

HolZF1 gtk B3] 18] A% F 1
18] 4

> s} &, gstA wsh

TS ¢+ Uk
T3 o] 59 WIS AESIeTE F7Hge] e W
AF&-(Reflectance) 2] W3S 98T oA M= A &9

Textile Coloration and Finishing(J. Korean Soc. Dye. and Finish.), Vol. 25, No. 1



78

Vat Blue 1

e} O Dyed fiber
O 1time
&> A 2times
v 3times
? < 4times
Q Stimes
o X
® A
Gym AO
A
®
©
6 5 -4 3 -1

30

25

20

Reflectance/%
>

X
O
1=

Vat Blue 1

— 1time

— —— 2times
———— 3times
777777 4 times
5 times

Dyed fiber

Wavelength/nm

Figure 2. Colorimetric data(a) and Reflectance(b) after repeated wash cycles for Vat Blue 1 (a) Blank Thin 60°C, Dotted
80°C, x-hair 98°C, Blank Thick 110°C, (b) 98°C dyed fabric.

Table 2. Wash fastness and Colorimetric data after repeated wash cycles for Vat Blue 35

Dyeing

No. of

*

Staining of adjacent

temp.(C) Washes ¢ v e Cotton PET Nylon
0 479 19.2 263.4 92.8 - - -
1 50.9 183 262.7 45.8 4 4 3
2 51.4 18.6 262.6 43.4 4 4 3-4
0 3 52.7 18.0 262.6 414 45 45 3-5
4 53.2 17.7 262.2 383 4-5 4-5 3-4
5 53.6 173 262.7 37.4 45 4-5 4
0 36.9 18.8 256.0 141.9 - - -
1 40.1 19.9 261.8 112.9 4 4 3-4
2 40.7 19.8 261.9 108.3 4 4-5 3-4
50 3 417 19.8 261.8 100.4 4-5 4-5 3-4
4 43.0 19.6 261.1 9223 4-5 45 4
5 435 19.8 260.9 89.2 4-5 4-5 4
0 35.1 19.8 260.9 161.9 - - -
1 39.6 203 261.1 116.3 3 4 3-4
2 40.4 20.1 262.2 108.8 3-4 4 4
% 3 4.1 20.0 261.9 96.3 3-4 4 4
4 425 203 261.9 93.8 4 4 4
5 4238 213 264.2 90.4 4 4-5 4-5
0 35.6 19.4 257.2 158.8 - - -
1 402 20.0 260.9 116.6 3 4 3-4
2 415 21.1 262.6 110.2 3-4 4 4
1o 3 4.0 20.7 262.9 96.4 3-4 4 4
4 432 20.9 262.4 88.6 4 4-5 4
5 443 20.6 262.2 82.4 4 45 45
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Table 3. Wash fastness and Colorimetric data after repeated wash cycles for Vat Blue 5
Dyeil:g No. of o~ ¢ o w Staining of adjacent
temp.(C) Washes Cotton PET Nylon
0 40.3 293 275.3 92.8 - - -
1 50.4 27.6 273.0 45.8 4-5 4 3-4
2 51.1 27.7 273.2 43.4 4-5 4-5 4
. 3 51.8 27.2 273.1 41.4 4-5 4-5 4
4 52.9 27.1 272.7 383 4-5 5 4
5 533 26.3 272.7 374 4-5 5 4-5
0 26.5 24.7 273.0 273.0 - - -
1 31.5 25.2 268.5 189.8 4 3-4 3
2 322 25.1 267.8 179.1 4-5 4 3-4
50 3 32.7 25.0 268.0 172.7 4-5 4-5 4
4 329 24.6 266.4 172.4 4-5 4-5 4
5 332 25.1 268.1 169.0 5 4-5 4-5
0 25.5 253 272.2 301.2 - - -
1 25.8 25.2 271.8 293.5 4 4 3
2 26.0 25.2 270.4 287.3 4 4 3-4
” 3 26.4 253 270.8 282.1 4-5 4-5 3-4
4 26.4 253 270.1 282.0 4-5 4-5 4
5 26.8 24.5 268.5 275.8 4-5 4-5 4
0 253 27.6 276.2 300.0 - - -
1 25.7 28.6 277.5 288.0 4 4 3
2 26.0 28.5 276.5 281.8 4 4 3
Ho 3 26.7 283 275.9 265.9 4-5 4-5 3-4
4 26.7 28.7 277.2 264.8 4-5 4-5 3-4
5 26.9 294 277.8 260.5 4-5 4-5 4
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Figure 3. Colorimetric data(a) and Reflectance(b) after repeated wash cycles for Vat Blue 35 (a) Blank thin 60°C, Dotted

80°C, x-hair 98°C, Blank Thick 110°C, (b) 98°C dyed fabric.
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Figure 4. Colorimetric data(a) and Reflectance(b) after repeated wash cycles for Vat Blue 5 (a) Blank thin 60°C, Dotted

80°C, x-hair 98°C, Blank Thick 110°C, (b) 98°C dyed fabric.
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