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Received March 02, 2021 Abstract In this study, the dyeing properties of supercritical fluid dyed nylon fabrics
Revised March 15, 2021 were investigated which use two types of dyes for dyeing nylon. For other dyeing
Accepted March 19, 2021 conditions were referred to related literature, and dyeing was performed with different

dyeing concentrations. Dyeability was confirmed through measurement of washing
fastness and color coordinate, and a calibration curve of each dye was drawn up and
the absorbance of the residual dye was measured to confirm the amount of residual
dye and the dye exhaustion rate at the corresponding concentration. As a result of
color difference measurement, the color intensity increased as the concentration
increased, but the increase was insignificant at high concentration. This tendency was
more obvious in C.I. Disperse Orange 155 than in C.I. Disperse Yellow 42. The dye
absorption rate also decreases as the concentration increases, but at 0.85% o.w.f
concentration, C.I. Disperse Yellow 42 was 97.29% and C.I. Disperse Orange 155 was
93.77%. For both dyes, the wash fastness dropped by 0.5 to 1 class from the sample

Textile Coloration and Finishing
that was dyed at a concentration of 0.5% o.w.f in the wash fastness test.
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Table 1. Characteristics of fabrics and dyestuff and equipment
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Mgdgre dg90] 835x% C.I. Disperse Yellow 429] 732
C.I. Disperse Orange 1559 &= 31

(=]
AQA G Al G4 2 2 o] wfe} ofilalers Gas

Nylon 6 140 D double Knit

Fabric sample ] )
(30", 22 G, 84 F, Wale 30/inchxCourse 45/inch, B/O)
C.. Disperse Yellow 42 0.1 %, 0.3 %, 0.5 %, 0.85 % ow.f
Dy . (Archroma Korea)
C.l. Disperse Orange 155 0.1 %, 0.3 %, 0.5 % 0.85 % ow.f
(Archroma Korea)
. Supercritical Fluid Lab. Dyeing Machine
Equipment

(Pot volume 200 mL, Dagjoo Machinery)
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Figure 1. Chemical structure of dyestuff; (a) C.l. Disperse Yellow 42 and (b) ClI. Disperse Orange 155.
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K/S= (1—R)*/2R )

where,
R : Reflectance
K : Absorption coefficient

S : Scattering coefficient
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Table 2. Conditions of dyeing for nylon fabrics with supercritical fluid

Pot BeanyBall Nylon sample  Warp cotton (€0 CO, Amount
. . . . Temperature Pressure
volume volume weight weight Density of injection €O (bar)
y
(ml) (ml) @ @ (g/ml) @
200 20 7 5.2 0.50 839 110 230

Textile Coloration and Finishing, Vol. 33, No. 1
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Figure 2. UV-vis absorption spectra and calibration curve at different concentrations of dyestuff(C.l.

absorbance and (b) calibration curve.
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Figure 3. UV-vis absorption spectra and calibration curve at different concentrations of dyestuff(C.l. Disperse Orange 155); (a)

absorbance and (b) calibration curve.
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Table 3. Sample of nylon fabric by different concentration (a) C.I. Disperse Yellow 42, (b) C.. Disperse Orange 155
Concentration %(o.w.f) (@) Dyed color (b) Dyed color
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Table 32 Al = AM Al2S UEIC

9 @z % ol K/szel 7
Zo| Zhaste 2 O F 4 glen], ofiet AL CL
Disperse Yellow 428t} C.I. Disperse Orange 155%20]A]
0L =3i5tA UERGATE C.I. Disperse Yellow 429] 73% 0.5
% o.w.f FMA=EF 0.85 % o.w.f FMA|8O] Total K/S H|

WA]  121.540|4 175.172 Z7pel ®¥iH, C.I. Disperse
Orange 155¥€ 3+ 105.940)A 110.152 o}% Ojojst Z71=
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Table 4. Color characteristics of nylon fabrics by concentration of dyestuff

Dye concentration

Dyestuff % ows) L* a* b* c h

0.1 72.00 944 51.88 52.73 79.69

C.. Disperse Yellow 03 67.84 12.62 58.58 59.92 77.84
42 05 61.09 14.88 57.34 59.24 7545

0.85 57.21 15.82 59.40 61.47 75.08

0.1 70.33 20.99 21.67 30.17 4591

C.l. Disperse Orange 03 62.83 29.74 29.59 4195 44.85
155 05 36.93 3840 53.28 46.11 103.68
0.85 34.90 37.00 50.87 46.67 110.20

Textile Coloration and Finishing, Vol. 33, No. 1
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Figure 4. K/S values by concentration of dyestuff(Cl. Disperse
Yellow 42).
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Table 5. Exhaustion by concentration of dyestuff

Figure 5. K/S values by concentration of dyestuff(C.l. Disperse
Orange 155).
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C.I. Disperse Yellow 42= 99.01 %, C.I. Disperse Orange
155= 99.83 %2 AT P2 dart Algo] SATEA

shAlEl @e EQa] F/less =QdR o] 8418l
Uaste g el ¥ 4 9lon], ojeja Ay %Al ClL
Disperse Yellow 428 T}= C.I. Disperse Orange 15504

2514 UERY, 0.85 % o.w.fol]A] C.I. Disperse Yellow2]
dg SX8L8 97.29 % 91 7o v|sl], C.I. Disperse Orange
155% 93.77 %= ¥|uA Zh4aFo] Zlot. ol A47]9 Ala &
AMS E5t B Aytox E3Hste, C.I. Disperse Orange
15588 0.85 % ow.f 522 GM A] X 7}155F 9o &
=71 olu] Algo] ZIPJElR EXfste], 1 Q]9 dae ZF
For F2 AuE 2o Zoh

Dyestuff Condition Acetone Absorption Concentration Weight of the Exhaustion
(% ow.f) ) A (ppm) remaining dye (g) (%)
0.1 50 0.1444 1.38 0.00006895 99.01
C.I. Disperse 03 50 0.2784 2.65 0.00013295 99.37
Yellow 42 0.5 50 1.0739 10.24 0.00051285 98.53
0.85 100 1.6861 16.10 0.00483123 97.29
0.1 10 0.0520 1.20 0.00001204 99.83
C.l. Disperse 0.3 10 0.5309 12.29 0.00012289 99.41
Orange 155 0.5 20 2.3585 54.59 0.00109190 96.88
0.85 100 1.6011 37.06 0.00370625 93.77
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Figure 6. Absorbance of the remaining dyestuff in pot after
dyeing(C.l. Disperse Yellow 42).
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Figure 7. Absorbance of the remaining dyestuff in pot after
dyeing(C.l. Disperse Orange 155).
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Table 6. Washing fastness of nylon fabrics by concentration of dyestuff(C.l. Disperse Yellow 42)

Conc. Color change Acetate Cotton Nylon Polyester Acrylic Wool
0.1 4-5 4 5 4 5 5 4-5
03 4-5 4 5 4 5 5 4-5
05 4-5 3 4-5 3 4-5 4-5 4-5
0.85 4-5 3 4-5 3 4-5 4-5 4-5

Table 7. Washing fastness of nylon fabrics by concentration of dyestuff(C.I. Disperse Orange 155)

Conc. Color change Acetate Cotton Nylon Polyester Aarylic Wool
0.1 4-5 4-5 4-5 4-5 4-5 4-5 4-5
03 4-5 4-5 4-5 4-5 4-5 4-5 4-5
05 4-5 4-5 4-5 4 4-5 4-5 4-5
0.85 4-5 4 4-5 3-4 4-5 4-5 4-5

Textile Coloration and Finishing, Vol. 33, No. 1
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