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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 .
(threads/5cm) \(V‘;ﬁzl; t
Warp | Weft | Warp | Weft | 5

Plain | 75D | 75D | 210 | 191 | 7045

Counts
Weave

22 g2 H A

Algellx] A3 dEe dEHH=A d8d
C. 1 Disperse Red 603} F=&lA dzel C L
Disperse Yellow 54, o}ZA] <329l C. L Disperse
Orange 25% AM-g3le] AdE W39y 2 732&
Table 29} #Zr} AR&3 sfeol2e
propiophenone, methyl salicylate, anisol, 2-ethylhexyl

acetophenone,

alcohol, propylene glycol, ethylene glycol2 A )|
o] Ag-3foich

Table 2. Chemical structure of used dyes

C.I Name Chemical Structure
(0]
s OO
Disperse
Red 60
O
(0]
C L XOH
Disperse .
pZ
Yellow N
54
O
C. L
. CaHs
Disperse ON_N_@
Orange CHyCH,ON
25
2.3 Ay

231 R7|EH A2

2] 4424 methylene chloride, N,N-dimethyl
acetamide, perchloroethylene, N,N-dimethylformamide
2 AAge)] AH&315d 21 methylene chloride= A}
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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 catrier.
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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 catrier.
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Fig. 3. Relationship between pH’s and K/S
values of polyester fabrics dyed with C. L
Disperse Orange 25 under micro wave for

ou
A

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

c

values of polyester fabrics dyed with C. I
Disperse Red 60 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.
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Fig. 6. Relationship between pH’s and K/S
values of polyester fabrics dyed with C. 1
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,F : 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. I. 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.
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Table 3. K/S values of pretreated polyester fabrics dyed with C. 1. Disperse Red 60

Perchloroethane Dimethylformamide | Dimethylacetamide | Methylenechloride
Reagents - - - -
a8 Treatment Un Treatment Un Treatment Un TreatmentT Un
treatment treatment treatment treatment
Methyl
. 8 8.77 9.25 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 9.51
Propiophenone 11.13 9.82 9.96 9.23 10.18 9.55 10.81 9.46
No carrier 381 | sl 432 4.8 4.17 4.86 3.29 431
s g vebdg o g gk o] AEelrt A%
Wil A B oA T TS AEo]
Pt A6 NP GRS 29 AelelE A
S5l & AlJmE) A 7leEsd 23]

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 95 ; 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,I,J : 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 ;
B : methyl salicylate, @ : acetophenone, A :
anisol, ¥ : propiophenone, € : no carrier.
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