Journal of the Korean Society
of Clothing and Textiles
Vol. 22, No. 1 (1998) p. 100107

#

E/FAF7) 4 ESoll A Tl E 2o G4

4 & o-F & M

Ageisa el o s

Dyeing Property of Polyester in Dyebath Containing
Water and Water Miscible Organic Solvents

Eun-Ah Kim - Hyo-Seon Ryu

Dept. of Clothing and Textiles, Seoul National University
(1997. 10. 20 =)

Abstract

Polyester filaments were dyed with disperse dye in dyebath containing water and water
miscible organic solvents : acetone, 1,4-dioxane, DMF. In case of Acetone and 1,4-dioxane,
the equilibrium dyeuptake was maximun at the volume fraction 0.05. The equilibrium dye
uptakes were decreased as volume fraction of organic solvents were increased. When the
volume fractions of water miscible organic solvents were varied, dye uptake was increased
constantly with dyeing time. In dyebath containing water and water miscible organicsolvent,
the dyeuptake was increased quickly during initial 40--60 min. and slowly increased there
after. The slope of C,/Cw to /' was greater in dyebath containing water and water miscible
organic solvents than dyebath containing water. The differences of the slope with volume

fractions of water miscible organic solvent were not shown big.
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Fig. 1. Chemical Structure of C.I. Disperse Blue 7
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Table 1. Solubility parameter of polyester®®

29| (cal/cc)*®
Polyester Ot Oa S Sn 8a*
Repeating unit | 10.78 | 9.30 | 4.25 | 2.94 | 5.18
Aliphatic residue
in renesting wnit | 12-10 | 9.66 | 6.70 | 2.85 | 7.28
Aromatic residue !
in repeating unit 9.85| 9.04 | 2,50 | 3.00 | 3.90
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Table 2. Solubitlity parameter of organic solvents'™

&4 (cal/cc)'?
Organic solvent 8e O O Sa [
Acetone 9.77 | 7.58 5.1 3.4 | 6.13

1,4-Dioxane 10.0 9.30| 09| 3.6| 3.71

N,N-Dimethyl-
formamid

12.14| 852| 6.7 | 5.5 | 8.67

water 23.5 6.0 | 15.3 | 16.7 | 22.72

d:  total solubility parameter, § . dispersion solubil-
ity parameter, §, @ polar vander waals force solubil-

ity parameter, & . hydrogen bond energy solubility

parameter, &, association solubility parameter, *{§,®

= 6p2+ 61;2
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Fig. 2. Effect of acetone volume fraction on equilib-
rium dyeuptake (dyeing temp.: 50°C, dyeing
time: 48 hour)
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Fig. 3. Effect of 1,4-dioxane volume fraction on equj-
librium dyeuptake (dyeing temp.: 90°C, dyeing
time: 20 hour)
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Fig. 4. Effect of DMF volume fraction on equilibrium
dyeuptake (dyeing temp.: 90°C, dyeing time: 20
hour)
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Fig. 5. Effect of dyeing time on dyeuptake with various
volume fraction of acetone (dyeing temp. 50°C)
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A acetone volume fraction : 0.1
® acetone volume fraction : 0.2
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Fig. 6. Effect of dyeing time on dyeuptake with various
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Fig. 7. Effect of dyeing time on dyeuptake with various
volume fraction of DMF (dyeing temp. 90°C)
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