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Dyeability of Low-melting Hybrid Polyester at Low Temperature
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Abstract: Jacquard floor covering could be prepared from low-melting/regular sheath-core hybrid polyester, where the fiber
is dyed in yarn state. With regard that the expected high shrinkage of the hybrid polyester in water makes problems in yarn
dyeing, low-temperature dyeing properties of the hybrid polyester were studied. The rate of shrinkage of low-melting hybrid
polyester exceeds 9% in hot water above 90C, at such condition, cheese yarn dyeing is very difficult. Although disperse dyes
exhaust in a relatively high speed on low-melting hybrid polyester, diffusion of these dyes to the core regular polyester was
extremely slow under 90°C. Foron Blue E-BL 150, an anthraquinone E-type disperse dye, showed appreciable diffusion after
48hrs dyeing at 90°C. The fastness to rubbing and drycleaning were improved by one grade after reduction cleaning.
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Figure 1. Structure of used disperse dyes.
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Figure 2. Calibration curves for three kinds of disperse
dyes dissolved in 9:1 DMF/water mixed solvent.

Table 1. Maximum absorption wavelength of used disperse
dyes in 9:1 DMF/water mixed solvent

Dyes Amax(nm)
Foron Dark Blue S-WF 630
Foron Blue E-BL 150 635
Lumacron Blue SERL 200% 593




M8Y B20|AHZ SaAlel M2 AN

2.5 EalHlE CHHALEI

LMP E3A YiE=29 d7ol S 93]
93] HZ& | Z(JENAPOL-U, CARL WEISS)S ©]
£ AeHHes A5

2.6 BN HFo| S4 U AT 2

—_— O LT

%‘AH‘H_ -E—@'/\]' /\]ﬂ% Na2C03 1.5g/1, Na2$204 2g/1 =
A4 70C, 80C, 90C L= 2087 3+ A1 AT
5 ZA17](CM-3600d, KONICA MINOLTA) & ARE3}
& 360nm-740nm<e] WY oA 10nm 7FA LS Z total K/S
g =A3tdch

A ZE == KS K 0650, & AF =+ KS K ISO
150-E01, =gto]Z8lYd AZF =& KS K ISO 105-D01
(&A : HE22 ) &3t SA A

3. Zat ¥ o

—

=
3.1 LMP EEjel 34 258 U AFUS
A~ A
-

LMP E3habe @4 oA
Agel Wag A9 Aze ¥¥ Fu 2
A7 AT £ A§A sheath o] §7
= 180C JE2 Hol Yoy fEy Sedrge
o AMEEel 130T THANE Azke] §2to] 2
Eroz dojd AEAE WA 4 itk

Table 2= LMP E3AIE 7+ 259 &4 30
B2 Aes A9Y $£%E ABEA, 0T
8.8%, 100CAHE 1% JES] 288 vhehie,
olef gt %ol o3 A=A 100C ol4be] 1&
AN AR B9 Fole] oto] ojeYAm, M=
7 EREE 59 ojzigol dAbER, webd A
o WA A% 5w ¥ G LEolA FuL
soF & Wart glh Table 3& 1X7H A4 Yol
A AT LMP B3kake] AAFERA, A4H
o o8] $5L doluxu AFE L 2 W}
7} gE Ao yehiet.

,,
flo

52 m
flo ot

Table 2. Shrinkage of low-melting hybrid polyester filament
in hot water

Temp(C) 70 80 90 100

Shrinkage(%) 2.3 48 8.8 11.0

Table 3. Tensile strength of low-melting hybrid polyester
filament treated in hot water

Treatment temp.(C) 80 90 100

Tensile Strength(N) 9.52 9.76 9.35
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Figure 3. Temperature-dependence of the exhaustion of
Foron Dark Blue S-WF on low-melting hybrid polyester
for 40min dyeing.
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Figure 4. Temperature-dependence of the exhaustion of
Foron Blue E-BL 150 on low-melting hybrid polyester for
40min dyeing.
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Figure 5. Cross-section of low-melting hybrid polyester
dyed by Foron Dark Blue S-WF at 130°C for 40min.

Figure 6. Cross-section of low-melting hybrid polyester
dyed by Foron Blue E-BL 150 at 130C for 40min.
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Figure 7. Rate of dyeing of low-melting hybrid polyester
with Foron Blue E-BL(3% o.w.f) at 80°C.

Figure 8. Cross-section of low-melting hybrid polyester
dyed with Foron Blue E-BL 150 at 80°C for 2 hours(a),
48 hours(b), and 96 hours(c).
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Figure 9. Rate of dyeing of low-melting hybrid polyester
with Foron Blue E-BL(3% o.w.f) at 90C.
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Figure 10. Cross-section of low-melting hybrid polyester
dyed with Foron Blue E-BL 150 at 90°C for 2 hours(a),
24 hours(b), and 72 hours(c).
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Figure 11. Rate of dyeing of low-melting hybrid polyester
with Lumacron Blue SERL 200%(3% o.w.f) at 90°C.
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Figure 12. Cross-section of low-melting hybrid polyester
dyed with Lumacron Blue SERL 200% at 90C for 24
hours(a), 96 hours(b), and 120 hours(c).
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Table 4. Effect of reduction cleanings (R.C.) on the K/S of
low-melting hybrid polyester dyed with Foron Blue E-BL 150

K/S
Dyeing
Control 1st R.C. 2nd RC. 3d RC.
80Cx144h  454.0 364.1 260.8 2332
90Cx72h  469.5 437.1 423.7 389.0
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Table 5. Fastness of reduction cleaned low-melting hybrid polyester dyed with Foron Blue E-BL 150 at 90°C for 72hours

Grade
Test Item Note
Control 1st R.C. 2nd R.C.
Fastness to Rubbing KS K 0650 : 2006
- dry 3 4 4~5
- wet 4 4 4~5
Fastness to Water KS K ISO 105-E01 : 2010
change in color 4~5 4~5 4~5 37C +£ 2T x 4h)
staining - acetate 4 4 4~5
- cotton 4~5 4~5 4~5
- nylon 4 3~4 4~5
- polyester 4~5 4~5 4~5
- acrylic 4~5 4~5 4~5
- wool 4~5 4 4~5
Fastness to Drycleaning KS K ISO 105-DO01 : 2010,
change in color 4~5 4~5 4~5 Perchloroethylene
staining - test solution 3~4 4~5 4~5
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