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Abstract: Dyeing and fastness characteristics of 100% meta-aramid fiber were investigated with cationic dyes and swelling
agents under various dyeing conditions such as dyeing temperature and pH of dye bath. Dye exhaustion started at around 80C
and settled down at 130°C. Among swelling agents used, N-methyl formanilide showed comparatively higher K/S values
comparing to 1-phenoxypropan-2-ol. Under weak acidic conditions in the range pH 5 to 7, the exhaustion of cationic dyes could
be enhanced leading to higher adsorption and stability of colorimetric property. Wash and rubbing fastness were generally good
but low light fastness found can be attributable to the poor photo-stability of the cationic dyes.
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Fig. 1. Molecular structure of mefa—aramid fiber.
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Table 1. Fabric and dyes used for this study
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Table 2. Chemical properties of swelling agent used for
this study
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Fig. 2. Dye exhaustion and K/S values with C.|. Basic
Yellow 28.
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Fig. 3. Dye exhaustion and K/S values with C.I. Basic
Red 46.
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Fig. 4. Dye exhaustion and K/S values with C.|. Basic
Blue 54.
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Table 3. Colorimetric data under various pH in the
dyebath

L a* b* C

ES
A3 ugoz P A ALY u, Ao PIB 0T L3 336 348
Ao orzbalecl W M A] WA Wl 9o & pH4 647 124 616 629
Q1897 color matching M oA HL&2] pHE AlF pH5 70.3 14.8 71.3 72.9
A Este Aol FadE & 4 ATk Ye21180w pH7 709 135 711 724
pHO 715 143 718 732
99
L pHIO 716 15 731 746
< 97
, :: pHI1 71 146 719 734
- pH3 344 46 52 463
e 92
91 OpH3 [OpH4 MmpH5 MWMpH7 MWpHI MpH10 llel“ pH4 353 479 -38 48
® Yellow 28 Red 46 Blue 54 pHS 35.6 49.2 3.1 493
Dye Red
46 pH7 363 491 3.1 492
Fig. 8. Dye exhaustion depending on pH in the dyebath. pHO 36.6 474 32 475
2 pHIO 365 476 32 4717
N pHI1 375 476 35 477
15
pH3 311 43 304 307
g . pH4 314 37 321 323
5 e+
>
g pH5 318 29 327 328
5 Blue
i pH7 325 29 33 331
~eVellow 28 —«Red46 -=Blue 54 54

pH3 pH4 pH5 pH7 pH9 pH10 pH11
pH

Fig. 9. K/S values depending on pH in the dyebath.

pHO9 315 0.5 -31.9 31.9
pH10 30.9 2.1 -31.6 31.6
pHI11 30.5 1.8 -31.1 31.1

Table 4. Wash, rubbing and light fastness of dyeings(by grey scale)

Wash Fastness

Rubbing Fastness

— — Light
Dye . Staining on Staining on
Fading Dry Wet Fastness
nylon PET
Yellow 28 4-5 3-4 4-5 4-5 4-5 2-3
Red 46 4-5 3-4 4-5 4-5 4 1-2
Blue 54 4-5 2-3 4-5 4 4 2
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Table 5. The origin of production cost Coverall suite B
("= won/suit)

Process Cost(won/yd)
m-Aramid fiber Purchase
warp 9,000
weft 5,100
Weaving
warping 250
weaving 680
Dyeing 2,800
Finishing 2,500
Subtotal 20,330
Making-up(2yd)
patterning 60,000
sewing
pressing
Extra
labor cost 20,000*
ect.
Subtotal 80,000

Total production cost
(per suit)

20,330x2(yd) + 80,000
= 120,660 won

=

Coverall suite B
(dyeing with cationic

dye: Turquoise)

Coverall suite A
(spun dyeing: Navy)

Fig. 10. Coverall suit made with meta—aramid fiber.
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