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Abstract In this study, the dyeing characteristics of nylon fabric which is dyed with
supercritical fluid were investigated. There were two dyes used in the dyeing
experiment: C.I. Dispersed Red 167 and C.I. Dispersed Violet 93. Dyeing temperature,
pressure, and leveling time were fixed at 110°C, 250bar, 60 minutes, and the
experiment was conducted with dyeing concentration of 0.1, 0.3, 0.5, and 0.85% o.w.f.
The analysis of the experimental results was found out through the measurement of
washing fastness and color coordinate. In addition, the calibration curve of each dye
was drawn up and the amount of remaining dye was checked by measuring the
absorbance of the residual dye. As a result of color difference measurement, as the
concentration increased, the L* value decreased and the K/S value increased. However,
the increase in K/S value compared to the amount of input decreased as the
concentration increased. The comparative experiment on the amount of residual
dye(C.I. Disperse Red 167) in the pot showed that 99.14% of the amount was dyed
at the concentration of 0.1% o.w.f, while it rapidly decreased to 77% at 0.85% o.w.f.
C.I. Disperse Violet 93 dye also decreased from 0.5% o.w.f to 93.91%. In the
washing fastness experiment of both dyes, the level of washing fastness began to
decrease from samples dyed at 0.5% o.w.f. It may be because the simply absorbed
dye was produced instead of completely being fixed in the amorphous region of the

nylon fiber.

Keywords supercritical fluid, dyeing concentration, dyeability, azo dye, leveling
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Table 1. Characteristics of fabrics and dyestuff and equipment
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Fabric sample

Nylon 6 140D double Knit

(30", 22G, 84F, Wale 30/inchxCourse 45/inch, B/O)

C.l. Disperse Red 167 0.1%,

0.3%, 0.5%, 0.85% o.w.f
(Archroma Korea)

Dyestuff
C.l. Disperse Violet 93 0.1%, 0.3%, 0.5%, 0.85% o.w.f
(Archroma Korea)
. Supercritical Fluid Lab. Dyeing Machine
Equipment

(Pot volume 200mL , Deajoo Machinery)
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Figure 1. Chemical structure of dyestuff (a) C.I. Disperse Red 167 and (b) C.l. Disperse Violet 93.
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Table 2. Conditions of dyeing for nylon fabrics with supercritical fluid

=
M=y

Nylon Warp
Pot Bearmy/Ball Co; CO, Amount

sample cotton . L. Temperature Pressure

volume volume . . Density of injection

weight weight (@) (bar)

(mb) (mL) (g/ml) @
@ @

200 20 7 5.2 0.50 839 110 230

Textile Coloration and Finishing, Vol. 32, No. 4
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Figure 2. UV-vis absorption spectra and calibration curve at different concentrations of dyestuff(C.l. Disperse Red 167)

(a) 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 Violet 93)

(@) absorbance and (b) calibration curve.
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Figure 4. Sample of nylon fabric by different concentration (a) C.l. Disperse Red 167 and (b) Cl. Disperse Violet 93.
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Figure 5. K/S values by concentration of dyestuff(C.l. Disperse
Red 167)
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Figure 6. K/S values by concentration of dyestuff(C.l. Disperse
Violet 93)
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Table 3. Color characteristics of nylon fabrics by concentration of dyestuff

Dye concentration

estuff L* a* b* C* h
Dy (% ow.f)
0.1 53.14 4317 1.98 4322 263
C.. Disperse 03 419 4775 757 4835 9.01
Red 167 0.5 37.87 47.66 977 48.65 11.58
0.85 35.76 46.99 10.77 482 12.91
0.1 45.45 7.51 -28.33 29.31 284.86
C.. Disperse 03 28.95 12,6 -32.33 34.7 2913
Violet 93 0.5 24.8 13.58 -31.07 33.91 2936
0.85 232 9.54 -25.74 27.45 290.33
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Figure 7. Absorbance of the remaining dyestuff in pot after

dyeing(Disperse Red 167).
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Figure 8. Absorbance of the remaining dyestuff in pot after
dyeing(Disperse Violet 93).



ZUA RA GME =0 TE Nylon dR/2 GM 54 (1) 223
Table 4. Exhaustion by concentration of dyestuff
Dyestuff Condition Acetone Absorption Concentration Weight of the Exhaustion
estu
(% ow.f) ) A (ppm) remaining dye (g) (%)
0.1 100 0.0451 0.64 0.00006 99.14
C.l. Disperse 03 100 0.7711 10.96 0.00101 95.19
Red 167 05 100 23726 3371 0.00337 90.37
0.85 500 2.3765 33.77 0.01688 77.29
0.1 100 0.1866 2.18 0.00021 97.00
C.I. Disperse 03 100 0.6824 7.99 0.00080 96.19
Violet 93 0.5 100 1.8219 2132 0.00213 93.91
0.85 200 1.5763 18.45 0.00369 93.80
3.23 MEHHE| T Hu(sEH) Bl NEAR =7} Holx]7] AJASHLE o= 0.5 % ow.fo] da
SEY GMo] B 5 ARE BEslol A4 gr sey oo SETNWon BRI BT SR el wAs
25 > BxkE] A 1PN o
AErizls Ade masiel Ales g ogop ) RFE EE ERE B WY GEes AREH.
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K] ‘5& E_li—._ 05 % wa %E_i O\::ll}i] *313‘:,4 ‘_]_ /\]E_%:]— kﬂﬁﬁﬂE 24 EF‘]'Oﬂ}dE —|}\] e 7]-7<] E— EI— —‘—|:|7:ﬂ
Table 5. Washing fastness of nylon fabrics by concentration of dyestuff(C.|. Disperse Red 167)
Color .
Conc. Acetate Cotton Nylon Polyester Acrylic Wool
change
0.1 4-5 4 4-5 4 4 4-5 4-5
03 4-5 3-4 4 3-4 3-4 4 4-5
0.5 4-5 3 4 2-3 3 4 4-5
0.85 4-5 3 4 2-3 3 4 4-5
Table 6. Washing fastness of nylon fabrics by concentration of dyestuff(C.I. Disperse Violet 93)
Color .
Conc. Acetate Cotton Nylon Polyester Acrylic Wool
change
0.1 4-5 4 4-5 4 4 4-5 4-5
0.3 4 3 4-5 3 3 4-5 4-5
0.5 4-5 3 4 2 3 4 4
0.85 4-5 3 4 2 3 4 4

Textile Coloration and Finishing, Vol. 32, No. 4
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