PISSN 1229-0033, €lSSN 2234-036X
https://doL.org/10.5764/TCF.2020.32.4.208

GMEII0| MBE PET Mol MEHRIE

Washing Fastness of PET Fibers according to Supercritical CO,
and Aqueous Dyeing Methods

*Corresponding author

Jaewoong Lee
(jaewlee@yu.ac.kr)

Received November 26, 2020
Revised December 14, 2020
Accepted December 15, 2020

Textile Coloration and Finishing
TCF 32-4/2020-12/208-216
(© 2020 The Korean Society of

o%%, HHE, AN, e

Jiyeon Oh, Changpyo Park, Sam Soo Kim and Jaewoong Lee’

Department of Fiber System Engineering, Yeungnam University, Gyeongsan, Korea

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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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
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Figure 1. Supercritical CO, dyeing profile.
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Figure 2. Aqueous dyeing profile.
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Table 4. AZ and washing fastness of PET knits according to aqueous dyeing method

AE* Washing fastness
Dye 05 1 15 2 05 1 15 2
% owdf. % owdf. % owdf. % owdf. % owd. % ow.f. % owdf. % owd.
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
2.2.2 Inorganic Organic Balance A4t Korea)2 AF23}0, KS K 1SO 1052] D2S2 AEHAR w2 24519
c}. Al29] 7] (40+2)mm X (100+2)mme] Al%* g 59 371

Inorganic Organic Balance(I.O.B.)= 2XE9] Kuroki'”7}
Aotet A Ao g ASt KlsgE|Qlon ZHE FetEo] Al
24 2 g FAo] 2= o]&EoJX|1L QITt. Van der
waals ol IA oJEsh= FAQ 5718 electric affinity
of I oJ&Este AAQ R3S 1esto] ERbE 1/9 &

RIS diEste ol

Q1 259] Y MG BNAEL B) Aolol 1 HS ¥ F A%S
Hufo] 2A5IITE AEo] 8d § E2 AlEe Oﬂ AL 24
2(DYbH4)= UV-VIS-NIR Spectrophotometer(Cary5000, Agil-

ent Technologies, USA)S ALl S8 =5 EA5t0] A€ Alo]

WAL HAd R AR Sstch

2 A7olA ALg3t PETSH 259 9RE 1shs 2714
(V)2 871(0V) 289 S4xI2 *ﬁ@ e Axet gk 224 K/S 3 MR S8
= B0 Aldsty 9] e BR HsiRlon, ALk £ X917 CO, W 27 AA urdo] me} 247t = 71x] dag o
get 7717 Hle= Aol YERd A2 S Attt o] Mg A]go] HE Al & Wy dakF 9 Azl Computer
ol 295 grof Aa/gel S7HES AulstH. AP €& Color Matching(Color Eye 3100, Macbeth, USA)S AR&3}o]
o LOB. glol PET g7°] LOB. glof A H=9as  zagsioich ML Dy Pold 54 s #5E A|AR(10T o
PET A5l Hioll 92t 927 542 2ent 27t o= X120 AhERI (M) ¥AES EAt5 0
0, th29] Kubellka-Munk Al(2)0]] T2} K/S Zfoz2 Hrtstg
v o}
IOB = —— 1
oV M
_ (1-n)?
where, K/ S= oR (2)
IV : Inorganic balance
OV : Organic balance where,
K : Coefficient of absorption of the dye at Amax
2.2.3 k“'iI'EEIE éxo'l S : Coefficient of scattering at Amax
NEA2] == N3 7](Launder-O-meter, Type D7-0850, R': Reflectance at Jmax
Table 3. AF and washing fastness grade of PET knits according to supercritical CO, dyeing method
AE* Washing fastness
Dye 0.25 05 075 1 025 05 075 1
% owdf. % o.wdf. % owf. % owdf. % owdf. % owdf. % owif. % owf.
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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where,

#

AE : Color difference

AL : Being the lightness difference
Ad" : Being the red/green difference

Ab" : Being the yellow/blue difference
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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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and after washing.
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Figure 7. AEa*b 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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