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Dyeing of meta-Aramid Fabric with Temporarily Solubilized
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Abstract: Temporarily solubilized reactive disperse dyes containing f-sulfatoethylsulfonyl group were applied to 100%
meta-aramid knitted fabric and their dyeing properties were investigated. Reactive disperse dyes showed relatively high K/S
values on meta-aramid fabric when compared with conventional disperse dye or reactive dye, which showed very low K/S
values. Color yields of reactive disperse dyes were highly dependent on dyeing pH and optimum results were obtained at pH
6. Percent exhaustion of reactive disperse dye on meta-aramid fabric was over 80% at 2% o.w.f of dye concentration. Wash
fastness of pyridone-based reactive disperse dyes was very good to excellent while that of aminoazobenzene reactive disperse
dyes was medium to good. Light fastness of all the reactive disperse dyes was very poor which seems to be due to the low
photostability of meta-aramid fiber itself.
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Scheme 1. Molecular structure of meta-aramid fiber.
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the temporarily solubilized reactive disperse dyes.
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Table 1. Structures of temporarily solubilized reactive disperse dyes used in this study

Dye Structure
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Table 2. Spectral data of temporarily solubilized azo
disperse dyes

Dye Amax (1) Ema (1 mol” cm™)
RD 1 430 36,200
RD 2 430 40,200
RD 3 430 39,400
RD 4 464 30,000
RD 5 490 33,200
RD 6 510 30,700

* : measured in DMF

¢t HIEt of2i0|= MF2

Gy o1 265

def ofelul= Agol g wgy BAIRO
QUL wTel7] o) BAPR W weA Pz
2 e ofgtu= 4RE Mt BAEE 9
AL 2% ow.f CI. Disperse Yellow 241& o] &
stof 4b7] g4 wANIRS} BUT Ao o
ASHE, Ao EAHA|(Protesol DSL, Protex Korea)
2gIE A7Fsk3aL, pH S z}% o xﬂow A2

(e}
TS

A3tE], Aol @(NaSOs) 10g/19} 2H2e](NaxCOs)
£ Artstd F2 9 HAfe uF%E f
=3t GAT ABL 23R 2012 F7}Ee]
95C, 102 F<t £%sta, ofF A # Azxs}

A},

AH

|
AH

—_

N

go (B oX oo oo mg @

i

o

p
jop

>
H

Yol B A5 F W Hol Y Heg v
ZM7](COLOR EYE 3100, Gretag Macbeth)S
3t Y D65, TEA|oF 1009 ZANA Z+
o EAMES At A S5
HALERRE dE7] MEERA KS e
3} 2+ Kubelka-Munk2](1)o]l 23] E3at% .

4 H oo oo

o

Table 3. Structures of reactive and disperse dyes used in this study

C.I. Generic name
Dye .
(Commercial name)

Structure

C.I. Reactive
Yellow 17
(Remazol Golden Yellow G)

Reactive dye

NaO3SOCH20H2802
\©\ P
-N
NN
H"O/ N
SO;Na

C.I. Disperse Yellow 241
(Synolon Yellow K-5GL)

Disperse dye
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K/S = (1_R)2 / 2R ..................................................... (1)
where, K : absorption coefficient

S : scattering coefficient

R : reflectance
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Figure 1. Color yields of meta-aramid knitted fabrics dyed
with reactive (C.I. Reactive Yellow 17), disperse (C.I. Disperse
Yellow 241), and reactive disperse dye (RD_2).
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Figure 2. Effect of dyebath pH on color yield of meta
-aramid knitted fabric dyed with RD 2 (dye concentration
1 2% o.w.f).
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Figure 3. Color yields of meta-aramid knitted fabrics dyed
with reactive disperse dyes 1-6 (pH 6, dye concentration :
2% o.w.f).

Table 4. Percent exhaustion values of reactive disperse
dyes on meta-aramid knitted fabric

Dye concentration
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Table 5. The wash and light fastness of reactive disperse dyes on meta-aramid knitted fabric
Wash fastness
. Light
Dye Staining
Change fastness
Acetate Cotton Nylon Polyester Acryl Wool
RD 1 5 5 5 5 5 5 5 1
RD 2 5 5 5 5 5 5 4-5 1
RD 3 5 5 5 5 5 5 4-5 1
RD 4 4-5 4 5 4 5 5 3-4 1
RD 5 4-5 4 5 3-4 5 5 3 1
RD 6 4-5 4-5 5 3-4 5 5 3 1
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