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Abstract In this study, C.I. Disperse Red 60 (DR60), C.I. Disperse Yellow 54 (DY54)
dyes were used to investigate the washing fastness characteristics of PET fibers
according to supercritical CO, and aqueous dyeing process. The changes in K/S values
and L values before and after washing of dyed PET fibers were observed according
it was
confirmed by changing the AE’ and AL" values of control PET fibers. Overall, it
was confirmed that both the supercritical CO, and aqueous dyeing process had

to the KS K ISO 105 washing fastness measurement method. In addition,

excellent washing fastness ratings of 4-5 for DR60 and DY54 dyes. Comparatively,
the K/S and L" values for before and after washing of PET fibers with supercritical
CO, dyeing process was higher than that of the aqueous dyeing process and the AE’
and AL values of the control PET fibers were low. From the results, we observed
that the supercritical CO, dyeing process of PET fibers has better washing fastness
characteristics than the aqueous dyeing process.
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Table 1. Specification of sample, dye and equipment

A GMgyo] HEE PET 4Rl MEHEZE 209

Specification
Polyester double knit 6g
Sample i )
(30", 22G, Wale 30/inch x Course 45/inch)
C.l. Disperse Red 60
Dye Cl. Disperse Yellow 54

(Kyung-in Synthetic Co. Ltd.)

Supercritical CO, dyeing

Supercritical fluid Lab. dyeing machine
(Dagjoo Inc)

Equipment

Aqueous dyeing

Lab. Infrared rays dyeing machine(KSL-24 perfect)
(Korea Science Co. Ltd.)
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Table 2. Chemical structures of used dyes
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47 9 EZQA @MoldE Table 1 ol g
PET(Polyethylene terephthalate) double knit 6g2 ARE-5}
o, BAdR: @RAPPIIN FITL Ao £,
2714 C.I. Disperse Red 60, C.I. Disperse Yellow 54 €5

Dye

Chemical structure

L.OB.

C.. Disperse Red 60

O  NH,
o
] OH

Cl. Disperse Yellow 54
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Figure 1. Supercritical CO, dyeing profile.
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Figure 2. Aqueous dyeing profile.
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where,
IV : Inorganic balance
OV : Organic balance
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where,

K : Coefficient of absorption of the dye at Npux
S : Coefficient of scattering at Amax
R : Reflectance at Apux
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where,

#

AE

*

AL

*

Aa : Being the red/green difference

: Color difference
: Being the lightness difference

*

Ab  : Being the yellow/blue difference
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Table 3. A£* and washing fastness grade of PET knits according to supercritical CO, dyeing method

AE* Washing fastness
Dye 025 05 075 1 025 05 075 1
% ow.f. % owf. % owf. % owf. % ow.f. % ow.f. % o.wf. % ow.f.
C.. Disperse Red 60 0.12 0.20 0.15 0.29 5 5 5 5
C.l. Disperse Yellow 54 0.35 0.25 0.23 0.24 5 5 5 5
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Table 4. A£* and washing fastness of PET knits according to aqueous dyeing method

AE* Washing fastness
Dye 05 1 15 2 05 1 15 2
% ow.f. % owf. % ow.f. % ow.f. % o.wf. % ow.f. % owf. % owf.

C.. Disperse Red 60 0.22 0.31 0.30 0.63 5 5 5 5

C.. Disperse Yellow 54 0.38 0.46 1.01 1.04 5 5 4-5 4-5
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Figure 3. K/S values of PET knits dyed with DR60 and DY54
according to supercritical CO, dyeing method.
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Figure 4. K/S values of PET knits dyed with DR60 and DY54
according to aqueous dyeing method.
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Figure 7. AE ;. value of the stained PET knits according to

supercritical CO, dyeing method.
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Figure 9. Lightness of the stained PET knits according to
supercritical CO, dyeing method.
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Figure 8. AE, . value of the stained PET knits according to

aqueous dyeing method.
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Figure 10. Lightness of the stained PET knits according to
aqueous dyeing method.
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Figure 11. Absorbance of PET knit dyed by aqueous dyeing
using DY54.
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