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Carrier Dyeing of Polyester Fabrics in Alkaline Dyebath Using Microwave
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Abstract —In this study, the effect of microwave which can increase temperature rapidly on polyester
alkaline dyeing was investigated. The final K/S values of polyester fabrics dyed by microwave lower than
those of atmospheric dyeing because of the evaporation loss of dyeing solution. If the dyeing time makes
longer as much as that in atmospheric dyeing, the K/S values of polyester fabrics dyed under microwave
were similar to those of atmospheric dyeing. The K/S values of polyester fabrics dyed in pH 9.5 were
higher than those in pH 5.5 in case of aliphatic carriers. The K/S values of organic reagent pretreated
polyester fabrics dyed by use of aromatic carriers were not higher than those of non-treated polyester fabrics.
But the K/S values of polyester fabrics dyed by use of aliphatic carriers were higher than those of
non-treated polyester fabrics. The tensile strength were decreased with increasing of dyebath pH because the

polyester fabrics were easily decomposed by high alkali.
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Table 1. Specification of polyester fabrics

Fabric density Weight
(threads/5cm) (g/mz)
Warp | Weft | Warp | Weft

Plain 75D | 75D | 210 | 191 7045

Counts
Weave

22 98 % Ao

ARelA Mg drt =R dre)
C. 1. Disperse Red 603} #HA=dA d8s C L
Disperse Yellow 54, o}&7 % &<l C. I Disperse
Orange 25 & AHgsto] AGE AT 7 Tk
Table 29} Zeh AHE Fe]o] i
propiophenone, methyl salicylate, anisol, 2-ethylhexyl

acetophenone,

alcohol, propylene glycol, ethylene glycol-2- A A9
o] Abg3tgic.

Table 2. Chemical structure of used dyes

C.I Name Chemical Structure
(0}
CL § O@
Disperse
Red 60 ~
(0}
(0]
C L X-0H
Disperse _ .
Yellow N
54
(0]
C. L
Disperse O O fHs
Orange CHZCHZCN
25
23 A3

23.1 77184 A3

A #7] 4-A] FA] methylene chloride, N,N-dimethyl
acetamide, perchloroethylene, N,N-dimethylformamide
2 AA o] AFE5}9] 2 methylene chloride= AF
ZollAl Ao v gl 10TE 524
2417 gk A AR sk ARE SaARl
el ¥-2hg] S & AFFelE o]g3ke] A3
th o] AlmE Aol o=l 2427k 317
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Fig. 1. Relationship between dyeing times and
K/S values of polyester fabrics dyed with C. L
Disperse Red 60 at pH 9.0 using various
carriers ; A : methyl salicylate, B : acetophenone,
C : anisol, D : propiophenone, E : no carrier.
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Fig. 2. Relationship between pH’s and K/S
values of polyester fabrics dyed with C. L
Disperse Red 60 under micro wave for 65min
using various carriers ; A : ethylhexyl alcohol,
B : ethylene glycol, C : propylene glycol, D :
methyl salicylate, E :acetophenone, F :anisol,
G : propiophenone, H :no carrier.

A B C D E F G H~
Fig. 3. Relationship between pH’s and K/S

values of polyester fabrics dyed with C. L
Disperse Orange 25 under micro wave for

65min using various carriers ; A ! ethylhexyl
alcohol, B :ethylene glycol, C :propylene
glycol, D : methyl salicylate, E: acetophenone,
F : anisol, G ' propiophenone, H : no carrier.
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Fig. 4. Relationship between pH’s and K/S
values of polyester fabrics dyed with C. L
Disperse Yellow 54 under micro wave for
65min using various carriers ; A : ethylhexyl
alcohol, B :ethylene glycol, C :propylene
glycol, D : methyl salicylate, E: acetophenone,
F : anisol, G : propiophenone, H : no carrier.
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Fig. 5. Relationship between pH’s and K/S
values of polyester fabrics dyed with C. L
Disperse Red 60 under micro wave and 100T
for 65 min using various cartriers, respectively ;
A.D : ethylhexyl alcohol, B,E : ethylene glycol,
C.F : propylene glycol, A,B,C: micro wave.
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Fig. 6. Relationship between pH’s and K/S
values of polyester fabrics dyed with C. L
Disperse Orange 25 under micro wave and 100
C for 65 min using various carriers, respec -
tively ; A,D : ethylhexyl alcohol, B,E: ethylene
glycol, C,JF : propylene glycol, A,B,C: micro
wave,
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Fig. 7. Relationship between pH’s and K/S
values of polyester fabrics dyed with C. 1. Dis-
perse Yellow 54 under micro wave and 100 C
for 65 min using various carriers, respectively ;
A,D : ethylhexyl alcohol, B,E : ethylene glycol,
C,F : propylene glycol, A,B,C: micro wave.

34 HFsicl i dAY a3t

A7EE o947 AR AFE Folshi

& 3l AAEAR AR Al " A A
BE WS Aol g AHEste] vlolazst 94
g A5 Table 3l Vel Table 3of vjeht
= wkeh Aol W AfelofE ARSsl wiAlE
Aare dRsErt SokskARE o] 2 Aol
= veiA] g gles Mol A Axlgst
k] dme] el Ak e vAA] s
= & ik T2 REelE ARESHA] AL
]

ek

g vehlls 2l Rol dubAel A A
A e} Al ] dHxE AR 2
A ARt BT W] Lol o 4 2ot

N.N-dimethyl acetamide, N,N-dimethylformamide,
methylene chloride 2 A x]=2]3 % A3 A 57}
perchloroethylene © 2 A xj2]gt & Mgk X EH
o el er Qo] o we Zo% wet 4
He) sk 2apel AAelAsh Feld i AR
o galm steboiels BT WA sk 4%
g 4= glt}. Perchloroethylene2- A3k v} =]
A2 B4 A EAE il Eejel
g 4esl saE AelelEsh W p
chloroethylene ] 74-9-&= #AF gs]x= slela|elr}
FeloH= A} vigsb b ok A%
2ol Hlsked BgEa} Aol G @A
£ Rtk A

Fig 8 of A= Aje] ol 5 2R3 7-9-2] AA
23S vehligich. Fe. 8ell4|e} 3ho] mlo]z 23}
= Abgsle] dAlEs A A &Ale it
ol A ees vehlla ges & & qddk
2-ethylhexyl alcohol-2- 7iElo] 2 Alg-3}e] <Agh
Az wlAE Alme) nlasted v ks sl
o]2] 74-9-9} =<5} perchloroethylene 5. 1 2] €
W A G2 WPt A2 ghol AR
SHE bl skont 7 olsle] A el Al B
A= BB} Zohelo] AR R} oS
ot % I}, propylene glycol& A elo] 2 AH&sha
2-ethylhexyl alcohol3}-= t©}27] perchloroethylene
el AS] AT viAel Azl nlste] 7t
b 2 Aee & 5 ek olk 2
ethylhexyl alcoholo]] B]s}le] sfjele] =37} &
propylene glycol & Aelel 2 AH&aRz 7 Aelol
Sohuchs AAe S48 AR B e
R A A i

35 IAA=e] Wt

Fejdlzd 2 A o o skl

J. of the Korean Soc. of Dyers and Finishers, Vol. 16, No. 1(2004. 2) [ 23



4 A9 g

S g

Table 3. K/S values of pretreated polyester fabrics dyed with C. I. Disperse Red 60

Perchloroethane Dimethylformamide | Dimethylacetamide | Methylenechloride
R 1k - - - -
cagents Treatment un Treatment un Treatment un Treatment un
treatment treatment treatment treatment
Methyl
. 8 8.77 925 10.7 8.6 9.78 8.17 9.94
salicylate
Acetophenone 8.75 9.13 10.06 11.16 10.44 10.49 10.95 11.37
Anisol 6.88 7.6 8.29 7.28 8.75 8.51 9.31 951
Propiophenone 11.13 9.82 9.96 9.23 10.18 9.55 10.81 9.46
No carrier 381 51 432 4.8 4.17 4.86 329 431
g s vebls o ¢ gl o= Aelert A
ool A A% FAHE o] AT FE Eo]

A B C D E

Fig. 8. K/S values of pretreated polyester
fabrics dyed with C. I. Disperse Red 60 under
micro wave for 65 min at pH 9.5 ; B,G:
perchloroethylene, C.H : N,N-dimethylform amide,
D,I : N,N-dimethylacetamide, E,J ; methylene chlo-
ride, A,F; none treatment, A,B,C,D,E : ethylhexyl
alcohol, F,G,H,LJ : propylene glycol.
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Fig. 9. Effect of pH’s on tensile strength of
polyester fabrics treated with micro wave in
blank solution for 65min using various carriers ;
M : methyl salicylate, @ : acetophenone, A :
anisol, W : propiophenone, 4 :mno carrier.
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