ISSN(Print) 1229-0033 http://dx.doi.org/10.5764/TCF. 2013.25. 4. 262
ISSN(Online) 2234-036X Textile Coloration and Finishing Vol.25,No.4

HF==2(&=))
o

QA =8 USd EUHERE 0|8 HEL of2i0|E H7el gy a+

FRAFAYATY, RS sho| ¥ A 28T}

Dyeing of meta-Aramid Fabric with Temporarily Solubilized
Reactive Disperse Dyes
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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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Scheme 2. Conversion of B-sulfatoethylsulfonyl group into vinylsulfone group of

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
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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

ey BAERe W oketus Had g@
ZAELEL FEHE o]gsle] Al UV/Visible

SpectrophotometerS ©]-8-3t ¥F-5A4] BEAIGE 25
€949 %‘—E% FFEE 345t AFASs AT
, 4 4rE gAste J2 I8 FIF=E

e

! ;‘z, TS 2(2)g o]-43te] & Z1-&(Exhaustion)
_g‘ —

=

Exhaustion (%) = (Co - Cp) / Cp X 100 -ereeeereeeeene 2)

concentration of dye in the residual
dyebath
Cy : concentration of dye in the initial dyebath

where, C; :

2.4 ARz ™I}

A= A@A A 7o) ARE 180T, 60%
&¢F "IE(DL-2015, DaeLim, Korea)ol Al @A 23t &
AEAZ =(ISO 105-C06/C1S), UBAZ (SO 105-B02)
£ A5

31 92 ER0 02 Fauy

Wt ofebu= gao) WMo = BidR 9
MeA BAR BE dA4e wmats] S,
yellow AGe] 48 WeHAR} BAARE 44
sex, UAE £84 WeH EAEE F RD2
£ Adsige. A4@ uiel Zo] 9= R o
A9 gHACR Het oluls Mg FAls)
don, AREEE 2% ow.f2 TUST, ML
WAz ES FUSA 130T, 0EFE AT
o AAFH 284 WA EAERY RD2E of
83 @uolE BAAE A7 gston, @
4 pHE ouAES B3 Pold HF =A< pH

601]/\1 AA5tH T} Figure 12 Al 7H4] 982 ¢ J
| HEr o= A5 ZHAEA G9elA Y K
T yed Aot ¥4 dEE W ‘;%—8—
K/SghE UEtlio] tg oftu|= Hio A EM

o H Y pE eI A A 254 A 45

—— C.l. Reactive Yellow 17
51 —O— C.I. Disperse Yellow 241
—=— RD_2

KIS

400 500 600 700

Wavelength, nm

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
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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 34 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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