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Carrier Dyeing of Polyester Fabrics in Alkaline Dyebath
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Dept. of Textile System Eng., SungKyunKwan University, Suwon, Korea
(Received August 17, 2001)

Abstract—The optimum carrier concentrations were obtained by the maxmium exhaustion ratios of
polyester fabrics at 80°C. The optimum concentrations of methylsalicylate, acetophenone, anisole,
propiophenone, 2-ethyl hexyl alcohol, ethylene glycol and propylene glycol were 3g/ 4, 12g/ 4, 7g/ 0,
5g/ 4, 3g/ 4, 3bg/ L, and 40g/ ¢, respectively. Azo, anthraquinone, and quinoline disperse dyes were
quite stable up to pH 10.3, but nitro disperse dye were severely hydrolyzed in alkaline dyeing. The
tensile strength decreased with increasing dyebath pH because the polyester fabrics were easily
decomposed by alkali. The reduction cleaning could be canceled in alkaline dyeing because the carriers

were solved by alkali during dyeing.
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Table 1. Specification of polyester fabrics

Counts Fabric density Wei
Weave (threads/5em) elg?t
(g/m?)
Warp | Weft | Warp | Weft
Plain | 75D | 75D | 210 191 70=5

Disperse Yellow 54, o}2A @ &%) C. 1. Disperse
Orange 25, C. 1. Disperse Orange 1 281 UE
24 9989 C. L Disperse Yellow 428 A}-&3}
o A¥L sslga 1 FZE Table 29 Zth
X838 Fle)o) 2= acetophenone, propiophenone,
methyl salicylate, anisole, 2-ethylhexyl alcohol,
propylene glycol, ethylene glycol& A#glel AF
|3tk

Table 2. Chemical structure of used dyes

C.I Name Chemical Structure
0
C. L @
. o)
Disperse O‘O
Red 60
0

0
C. L O “\roH
Disperse N .O
Yellow 54

0
C. L LCaHs

Disperse OZNON= ON\
Orange 25 CH,CH,CN

o e o)

C. L
O,N
O o)
N SO,NH

Disperse
Orange 1
C. L
Disperse
Yellow 42

2.3 AR

231 {7188 HA2|

Zalo a2 dee hedn XY BATE
= dao #84ke ofHA e g89le Aidle
t) o)u) P&AS ARSI HaAld o HFe
P&, BapFze] ol 7E thE o] 7 29
32 doA dre JEE Lol3A Il dvrE
oz AxNg EAZ AEHE methylene chloride,
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N,N~-dimethyl acetamide, perchloroethylene, N,N-
dimethylformamide® Axe] A= &dtef ALS
89t} Methylene chlorides AF&<llA A2t
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where, K : light absorption factor
S :light scattering factor
R ! reflectance
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Fig. 1. Effect of methy] salicylate concentrations
on the exhaustion of C.I. Disperse Red 60 ;
m :90C, e :80C, a :60C.
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Fig. 2. Effect of propiophenone concentrations
on the exhaustion of C.I. Disperse Red 60 ;
m :90C, @ :80C, a :60C.
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Fig. 3. Effect of dyeing time on K/S values of
polyester fabrics dyed with C. 1. Disperse Red
60 using acetophenone at pH 95; m : 90T,
e :80C, a :60C.
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Fig. 4. Effect of dyeing time on K/S values of
polyester fabrics dyed with C. 1. Disperse Red
60 using anisole at pH 9.5; = :90°C, e : 80
C, -~ 1 60C.
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Fig. 5. Effect of dyeing time on K/S values of
polyester fabrics dyed with C. 1. Disperse Red
60 using 2-ethylhexyl alcohol at pH 9.5 and
100°C for 165min..
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Fig. 6. Effect of dyeing time on K/S values of
polyester fabrics dyed with C. L. Disperse Red
60 using ethylene glycol at pH 9.5 and 100TC
for 165min..
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Fig. 7. Effect of pH on K/S values of polyester
fabrics dyed with C. 1. Disperse Red 60 for
165min. using various carriers ; ¢ ! methyl
salicylate, ® : acetophenone, 4 : anisole, v :
propiophenone, ® : no carrier.
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Fig. 8. Effect of pH on K/S values of polyester
fabrics dyed with C. I. Disperse Orange 25 for

165min. ; = : methyl salicylate, ® : acetophe-
none, 4 : anisole, v ! propiophenone, ¢ :no
carrier.
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Fig. 10. Effect of pH on K/S values of poly-
ester fabrics dyed with C. I. Disperse Orange 1
for 165min. ; = : methyl salicylate, e : aceto-
phenone, 4 : anisole, v : propiophenone, ¢ :
no carrier.
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Fig. 11. Effect of pH on K/S values of poly-
ester fabrics dyed with C. I. Disperse Yellow 42
for 165min. ; ® : methyl salicylate, ® : aceto-
phenone, 4 : anisole, v : propiophenone, ¢ :
no carrier.
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Fig. 12. K/S values of polyester fabrics pre-
treated with various organic reagents and dyed
with C.I. Disperse Red 60 for 165min at pH 9.5
A, F : untreatment, B, G : perchloroethane,

C, H : N, N-dimethyl formamide,

D, I: N, N-dimethylacetamide,

E, J : methylene chloride

(A, B, C, D, E : ethylhexyl alcohol ; F, G, H, I,
J ! propylene glycol).
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Table 3. K/S values of polyester fabrics pretreated by various organic reagents and dyed with C. L

Disperse Red 60

rganic solvenq Perchloro- Dimethyl Dimethyl Methylene
Carrier ethane formamide acetamide chloride
Methyl salicylate 11.52 12.21 12.32 12.39
11.25 11.25 9.75 11.77(9)
Acetophenone 11.71 11.84 11.71 114
11.31 11.68 11.97 11.81
Anisol 11.55 11.43 11.77 12.11
11.84 11.77 11.55 1152
. 11.07 11.43 11.94 11.81
Propiophenone |~ —— 557 1125 1131 1163
No carrier 7.29 3.68 .60 7.46
4.89 7.53 7.17 7.24

up : treatment, down : untreatment

388 / mEHGtain B EEE H134% B695(2001. 12)



Zaldan2z g ddes

34

32 |

aon
\

30

28 |-

26

24

Tensile strength(kgf)

22

20

X1 T L

O.OT A i Il 1 ! )
0 8

pH

Fig. 13. Effect of pH on tensile strength of
polyester fabrics treated in blank solution for

165min. using various carriers ; @ : methyl
salicylate, ® @ acetophenone, 4 : anisole, v :
propiophenone, ¢ : no carrier.
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Table 4. Fastness of polyester fabrics dyed with
C.I Disperse Red 60

{before R/C)

Cam'_e; Methyl | Aceto—
salicylate |phenone

Color _ _ - _
WetChange45 4~5 1 4~5| 4~5

Fastnessigyoiningl 4~5 | 4~5 | 4~5| 4~5

Light Fastness 4 4J 4 4

{after R/C)
Carrier| Methyl | Aceto—
Fastness salicylate | phenone

Color | 4 5 | 4~5 | 4~5| 4~5

Propio—

Anisol
phenone

Fastness

Wet | Change
Fastness

Staining{ 4~5 4~5 | 4~5| 4~5

Light Fastness 4 4 4 4
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Fig. 14. SEM of polyester fabrics dyed in blank
solution for 165min. at pH (a) 8.5, (b) 9.5, (¢) 10.3.
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ozl Fze EYGEE o] gstd =
ol o} AE Aelolz Aekde A o3 2
2 HAES 4tk

1. FAQEFES JehlE Nl s2e 27
methysalicylate 3g/ ¢, acetophenone 12g/ ¢,
anisole 7g/ { , propiophenone 5g/ £, ethylene
glycol 35g/ 4, propylene glycol 45g/ ¢,
2-ethylhexyl] alcohol 3g/ 4 2 “}EFTE

2. Mg FA == g5 Aoy &+
79 27] exd A¥slel 3% KSRE
H] 526} 3 Ex}EFo] 1000]739] HElefelA
2ol 2)g4s wo AL $ED 2
Aele] EE L& F At ALE Ao
FollAl& 2-ethylhexyl alcoholol HHEEE )|
glojg} FddA dzelEatA o] &
#}E B3

3. pHe Wald tis] tEZHFH=A 98, okx
A S5, APA 959 dzFe AR
o gdzhe] 27oA Hlxd g YEL
W UE=ZA 95<% C L Disperse Yellow
2= S A B_oﬂ/q A o xeko] &
A AAastEm, WA AR 49 G4
Al, WErE 7H?/]°154 2-ethylhexyl alcohol&
AMele] ZHrb AX AAME g7t Z2A W
ERVA] &t

4. S EAA A EE pH 1loldelM =
HAA A Lashed pH 110)deiM e gz
o:l/kﬂo] €7} o]. ].l;_ ].7\1/‘§ /H,ﬂ, By
e gﬂiﬂQ-%ﬁ AAH BA
g3e} glmr] AASD < YAk

p=Sye]
EE T

9T @

390 / s TEELE H1346 H695(2001. 12)

10.
11.

12,

e
AZE 29723 pH 95014014 BT L
QAT Fed JBAL e} AerEE
£ o] BAMF] Aeko] Tbsaiart

A

A. D. Cunningham and Hitoshi Yamaguchi,
Dyeing Industry(Japan), 44(1), 9(1995).

. R A F. Moore and H. D. Weigmann,

Textile Chem Color., 13, 70(1981).

. 5. 0. Kang, H T. Cho and S. R. Kim, J

Kor. Fiber Soc., 19, 18(1982).

. G. J. Kim, K R. Ahn and Y. U. Kang, J

Kor. Fiber Soc., 23, 47(1986).

. R. H. Peters and W. Ingamells, JSDC, 89,

397(1973).

. K. S. Kim and J. I. No, J. Kor. Fiber Soc.,

24(4), 92(1987).

. H. D. Weigman, M. G. Scott, A. S. Ribnick,

and L. Rebenfeld, Textile Res. J., 46,
574(1976).
. Takahiro watanabe, Masakazu Miyoshi,

Toshisada Takahashi, and Ishio Tsujimoto,
J. Soc. Fiber Sci. and Tech(Japan), 33(5),
T185(1977).

. B. H Knox, H. D. Weigmann, and M. G.

Scott, Textile Res. J., 45, 203(1975).
Hideaki Imafuka, JSDC, 109, 350(1993).
F. ]J. Carion Fite, Textile Res. J.,
362(1995).

AN, Saligram, S. R. Shukla, and Manisha
Mathur, JSDC, 109, 263(1993).

65(6),



