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Dyeing of Flame Retardant Polyester Fabric developed by using
Low-melting-point Bicomponent Filament

Shin-Hee Lee'
Dept. of Clothing & Textiles, Kyoungpook National University; Daegu, Korea

Abstract : This study investigates the dyeability and the fastness of flame retardant polyester fabric developed by a ther-
mal bonding with a low melting component of flame retardant bicomponent filament (LMFRPC). The fabrics were pre-
pared with flame retardant polyester filaments (FRP) as warp and blended filaments of FRP and LMFRPC as weft. The
LMFRPC have a sheath and a core where the core comprises a flame retardant polyester and the sheath comprises a ther-
moplastic polyester with a low-melting point. The thermal bonding of fabric was conducted in a pin tenter at 170°C for
60 seconds. Fabric dyeing was conducted with an infrared dyeing machine at various dyeing temperatures and dyeing
times. The dyestuffs used in this study were CI disperse Yellow 54, Red 60 and Blue 56 of E-type dyestuff and Orange
30, Red 167 and Blue 79 of S-type dyestuff. This study investigated the morphology of thermal bonded fabric, dyeability
and fastness of dyed fabric. Dyeability increased with an increased dyeing temperature. The thermal bonded area
increased with the increased LMFRPC content. The dyeability of S-type dyestuff was higher than E-type dyestuff; in addi-
tion, the saturated dyeing time was about 20minutes at 130°C for E and S-type dyestuff. The fastness to washing and rub-

bing were excellent at a 4-5 Grade.
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Table 1. Characteristics of flame retardant fabrics used in this study

Composition of yarn

Fabric density (threads/cm)

Fabrics Wave

Warp(150/2) Wefi(300/4) Warp Weft

LM 100 Plain 100% FRP 100% LMFRPC 18 16

LM 075 Plain 100% FRP 75% LMFRPC + 25% FRP 18 16

LM 050 Plain 100% FRP 50% LMFRPC + 50% FRP 18 16

LM 025 Plain 100% FRP 25% LMFRPC + 75% FRP 18 16
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Table 2. Condition of dyeing
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Dyeing 2¢/min 1
50°C

Step dyeing

e dye 2% o.w.f

« liquor ratio 1: 10

*pH 4

« dispersant(RM-340, Nicca Korea) 1 g//
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Thermofixation 80°Cx60sec
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Table 3. Characteristics of dyestuff
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Energy type Name Structure Molecular weight
C.I. Disperse Yellow 54 289.29
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Fig. 1. SEM photographs of mixture fabrics(warp :
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Fig. 2. Effect of dyeing temperature on dyeability of E-type dyestuf; (a)
Blue 56, (b) Red 60, (c) Yellow 54.
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Fig. 3. Effect of dyeing time on dyeability of E-type dyestuff; (a) Blue
56, (b) Red 60, (c) Yellow 54.
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Fig. 4. Effect of dyeing temperature on dyeability of S-type dyestuff; (a)
Blue 79, (b) Red 167, (c) Orange 30.
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Fig. 5. Effect of dyeing time on dyeability of S-type dyestuff; (a) Blue
79, (b) Red 167, (c) Orange 30.
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Table 4. Effect of LMFRPC concentration on color characteristics of E-type dyestuft

Dyeing condition " . x 1 o2 .
- L a b Chroma Color angle(")” Dye ability(%)
Color Type of fabric
LM100 36.70 5.59 -35.40 35.83 27897 57.59
Blue 56 LMO075 37.65 3.92 -36.13 36.34 276.19 66.69
ue
LMO050 3834 2.58 -36.53 36.62 274.03 66.29
LMO025 41.01 0.24 -36.77 36.77 27037 76.58
LM100 40.87 54.78 9.88 55.67 10.23 98.95
LMO075 42.53 55.26 8.72 55.94 8.97 98.60
Red 60
LMO050 42.22 58.77 9.62 59.55 9.30 98.69
LMO025 43.47 60.11 8.38 60.69 7.94 98.60
LM100 71.07 14.35 78.12 79.43 79.59 94.47
LMO075 72.47 12.02 79.02 79.93 81.35 95.79
Yellow 54
LMO050 73.87 11.55 81.03 81.85 81.88 97.42
LMO025 75.45 10.49 81.88 82.55 82.70 96.05

Table S. Effect of LMFRPC concentration on color characteristics of S-type dyestuff

Dyeing condition " . - ! o2 .
- L a b Chroma Color angle(")” Dye ability(%)
Color Type of fabric
LM100 50.35 37.58 42.23 56.53 48.34 97.96
LMO075 50.93 37.65 43.47 57.51 49.10 98.00
Orange 30
LMO050 5231 37.07 43.69 5729 49.68 96.80
LMO025 53.21 38.01 48.85 61.58 51.89 97.96
LM100 33.48 40.62 9.92 41.82 13.73 97.86
LMO075 33.70 43.18 9.64 4425 12.59 97.54
Red 167
LMO050 33.24 44.12 9.92 4522 12.68 97.66
LMO025 36.29 48.10 8.65 48.87 10.20 97.16
LM100 27.32 0.12 -18.92 18.92 270.38 88.20
Blue 79 LMO075 29.35 -0.87 -21.85 21.87 267.72 92.72
ue
LMO050 28.64 -1.03 -22.37 2239 267.36 93.01
LMO025 3295 -2.93 -25.43 25.60 263.43 91.61
(1 a*2+b*2,2 tanl_*)
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Table 6. Effect of LMFRPC concentration on color fastness of E-type dyestuff

Color fastness Washing Friction
. Stain
Color Type of fabric ~ Fade Dry Wet
Acetate Cotton Nylon PET Acryl Wool
LM100 4-5 2-3 3-4 2 34 4-5 3 4-5 4-5
LMO75 4-5 3 4-5 23 4 4-5 3-4 4-5 4-5
Yellow 54
LMO050 4-5 3 4-5 2-3 4 4-5 34 4-5 4-5
LMO025 4-5 3-4 4-5 3 4-5 4-5 4 5 5
LM100 4-5 3 4 2 3-4 4-5 2-3 4-5 4-5
LMO075 4-5 3 4 2 3-4 4-5 3 4-5 4-5
Red 60
LMO050 4-5 3 4-5 3 4 4-5 3-4 4-5 4-5
LMO025 45 3 4.5 23 4 4.5 4 5 5
LM100 4-5 4-5 4-5 3-4 4-5 4-5 4-5 4 4-5
LMO75 4-5 4-5 4-5 3 4-5 4-5 4-5 4-5 5
Blue 56
LMO050 4-5 4-5 4-5 3 4-5 4-5 4-5 3-4 4
LMO025 45 4.5 4.5 4 4.5 4.5 45 5 5
Table 7. Effect of LMFRPC concentration on color fastness of S-type dyestuff
Color fastness Washing Friction
Stain
Color Type of fabric Fade Dry Wet
Acetate Cotton Nylon PET Acryl Wool
LM100 4-5 4 4-5 3-4 4-5 4-5 4 4-5 5
LMO075 4-5 4 4-5 3-4 4-5 4-5 4-5 4-5 5
Orange 30
LMO050 4-5 4 4-5 3-4 4-5 4-5 4-5 4-5 4-5
LMO025 45 4 45 4 45 45 4.5 45 45
LM100 4-5 3-4 4 2-3 4 4-5 3 4-5 4-5
LMO075 4-5 3-4 4 2-3 4 4-5 3-4 4-5 4-5
Red 167
LMO050 45 4 45 3 45 45 4 45 45
LMO025 4-5 4 4-5 3 4-5 4-5 4 4-5 5
LM100 4-5 4-5 4-5 3-4 4-5 4-5 4 4-5 5
LMO75 45 4.5 45 4.5 45 4.5 45 45
Blue 79
LMO050 4-5 4-5 4-5 4-5 4-5 4-5 4-5 4-5
LM025 4-5 4-5 4-5 4-5 4-5 4-5 5 5
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