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Dyeing Properties of CDP Fiber(Ill)
- Dyeing and Solvent Wicking and Physical Properties of Micro CDP Fiber -
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Abstract— Polyester fibers can be modified into cationic. dyeable polyester fibers(CDP) by the
copolymerization of terephthalic acid and 5-sodium sulphoisophthalic acid with ethylene glycol. The
advantage of CDP on most cationic dyes is the conspicuous brilliance due to a narrow steep absorption
band and the wash fastness and etc. Weight reduction by alkali hydrolysis, dyeing and solvent wicking
properties of fabrics with cationic dyes, and change of fine structure were investigated. To obtain optimum
splitting process parameters for dyeing and physical properties of micro CDP fiber, splitting method under
various conditions was carried out. By means of SEM, it was confirmed that the splitting process of the
micro CDP fiber be achieved at the weight reduction. A comparatively greater quantity of dye is necessary
to dye microfiber than conventional fiber. The fastness and solvent wicking of regular CDP fiber is higher
than that of micro CDP fiber.
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Fig. 1. SEM photographs of CDP microfiber treated w1th NaOH at 100C.
(filament %3000, fabric x600)
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Fig. 4. Influence of acid treatment on the weight loss of micro CDP fiber hydrolyzed at 100°C.

Table 1. Wash fastness and solvent wicking fastness of micro fabrics after weight loss

Weight Staining on adjacent fabric
Fiber Dyes
Loss Acetate  Cotton Nylon  PET Acryl  Wool
10 5 5 5 5 5 4-5
Cationic Blue GSLD 20 5 5 5 5 5 4-5
30 5 5 5 5 5 4-5
Reeul 10 5 4-5 5 5 5 4-5
B otionic Red GRL 20 5 45 5 5 5 45
fiber
30 5 4-5 5 5 5 4-5
10 5 5 5 5 5 5
Cationic Yellow 3RL 20 5 5 5 5 5 5
30 5 5 5 5 5 5
10 5 5 5 5 5 4-5
Cationic Blue GSLD 20 5 5 5 5 5 4-5
30 5 5 5 5 5 4-5
i 10 5 4-5 5 5 5 4-5
"% Cationic Red GRL 20 5 45 5 5 5 4-5
fiber
30 5 4-5 5 S 5 4-5
10 5 5 5 5 5 5
Cationic Yellow 3RL 20 5 5 5 5 5 5
30 5 5 5 5 5 5
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Table 2. Physical properties of CDP and PET fabrics

S

4

Mo

CDP PET
CDP WEB CDP SPAN WEB PET WEB PET SPAN WEB
Weight, g/m’ 174 284 158 245
Tensile kg/2.54cm 15.1/9.9 30.2/11.1 14.5/9.6 33.5/11.3
Elongation, % 57/101 102/357 53/86 97/352
Tongue tear, kg 1.0/1.0 3.7/3.1 1.2/0.8 0.8/0.3
Mullen burst, kgfcm 6.5 8 9.3 8
Abrasion Stoll
Face (1.0 Ib) 83 157 95 139
Back (1.0 Ib) 80 190 82 279
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Fig. 5. Relationship between dye concentration and total K/S values in CDP fabric.

Table 3. Wash fastness for cationic dyes on CDP regular and micro fiber fabrics

Staining on adjacent fabric

Fiber Dye AE
Acetate  Cotton  Nylon PET Acryl Wool
Cationic Blue GSLD 5 5 5 5 5 4-5 0.80
Cationic Red GRL 5 4-5 5 5 5 4-5 1.65
Regular  Cationic Black RD 5 5 5 5 5 4-5 2.72
fiber  Cationic Yellow 3RL 5 5 5 5 5 5 2.45
Taiacryl Red AD-GL 5 5 45 5 5 4-5 0.70
Kayacryl Blue FP-ED 5 4-5 5 5 5 4 3.11
Cationic Blue GSLD 5 5 5 5 5 4-5 0.62
Cationic Red GRL 5 4-5 5 5 5 4-5 0.28
Micro  Cationic Black RD 5 5 5 5 5 4 2.31
fiber Cationic Yellow 3RL 5 5 5 5 5 5 043
Taiacryl Red AD-GL 5 4-5 4-5 5 5 4-5 0.85
Kayacryl Blue FP-ED 5 4-5 5 5 5 4-5 1.42
Table 4. Rubbing fastness for cationic dyes on CDP fabric
. Change of shade(staining) "
Fiber Dye Dry £ Wit AE
Cationic Blue GSLD 4-5 34 0.50
Cationic Red GRL 4-5 3-4 0.31
Regular Cationic Black RD 5 3-4 0.53
fiber Cationic Yellow 3RL 5 . 34 0.81
Taiacryl Red AD-GL 4 3 0.53
Kayacryl Blue FP-ED 4 3 0.21
Cationic Blue GSLD 4-5 34 0.50
Cationic Red GRL 4-5 34 0.19
Micro Cationic Black RD 4-5 3-4 0.86
fiber Cationic Yellow 3RL 4-5 3 1.82
Taiacryl Red AD-GL 4 2-3 1.65
Kayacryl Blue FP-ED 4 2-3 0.87
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Table 5. Light fastness for cationic dyes on CDP fabric
Fiber Dye Grade (grey scale) AE &
Cationic Blue GSLD 2 5.09
Regular Lo
Cationic Red GRL 2-3 5.04
fiber
Cationic Yellow 3RL 2-3 3.42
Cationic Blue GSLD 1 10.41
MiCto Cationic Red GRL 12 6.52
fiber ationic Re - .
Cationic Yellow 3RL 2 4.53
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Table 6. Solvent wicking fastness for cationic dyes

on CDP fabric
Fiber Dye vsv?iﬁilll;;
Cationic Blue GSLD 4.5
Cationic Red GRL 4.5
Regular Cationic Black RD 4.5
fiber Cationic Yellow 3RL 4.5

Taiacryl Red AD-GL 4
Kayacryl Blue FP-ED 4
Cationic Blue GSLD 4
4
4
4

Cationic Red GRL

Micro Cationic Black RD

fiber Cationic Yellow 3RL
Taiacryl Red AD-GL 35
Kayacryl Blue FP-ED 3.5
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Table 7. Wash fastness of CDP fabrics after heat treatment

Heat treatment temperature (C)

Fiber Dye

Untreated 140 150 160 170 180
Cationic Blue GSLD 4-5/5 4-5/5 4-5/5 4/4 3-4/3-4 3/3-4

Cationic Red GRL 4-5/4-5 4-5/4-5  4-5/4-5 4/4 3-4/3-4 3/3

Regular  Cationic Black RD 4-5/5 4-5/5 4-5/5 4/4 3/3-4 3/3
fiber Cationic Yellow 3RL 5/5 5/5 515 4/4 3/3-4 3/3
Taiacryl Red AD-GL 4-5/5 4-5/5 4-5/5 4/4 3-4/3 3/3

Kayacryl Blue FP-ED 4-5/4-5 4-5/4-5  4-5[4-5 4/4 3/3 3/3
Cationic Blue GSLD 4-5/4-5 4-5/4-5  4-5/4 3/34 2/2-3 1-2/2
Cationic Red GRL 4-5/4-5 4-5/4-5  4-5/4-5 3/3-4 2/2-3 1-2/2
Micro  Cationic Black RD 4-5/4-5 4-5/4-5 4-5/4 3/3-4 2/2-3 1-2/2
fiber  Cationic Yellow 3RL 4-5/4-5  4-5/4-5 4-5/4-5  3/34 2/2-3 1-2/2
Taiacryl Red AD-GL 4-5/4-5 4-5/4-5 4-5/4 3/3-4 2/2-3 1-2/2
Kayacryl Blue FP-ED 4-5/4-5 4-5/4-5  4-5/4-5 3/3-4 2/2-3 1-2/2

Staining on adjacent fabric is wool and cotton.
Table 8. Solvent wicking fastness of CDP fabrics after heat treatment
. Heat treatment temperature(C)

Fiber Dyes Untreated __140C____150C____160C___170C___ 180T

Cationic Blue GSLD 4.5 4.5 4 3.5 3 3

Cationic Red GRL 4.5 4 4 35 3 3

Regular  Cationic Black RD 45 4 35 35 3 25

fiber  Cationic Yellow 3RL 4.5 4.5 4 3.5 3 3

Taiacryl Red AD-GL 4 4 35 3.5 3 3

Kayacryl Blue FP-ED 4 4 35 3.5 3 2.5

Cationic Blue GSLD 4 4 3.5 3 25 2

Cationic Red GRL 4 4 35 3 2.5 2

Micro Cationic Black RD 4 4 35 2.5 2 2

fiber  Cationic Yellow 3RL 4 4 4 3.5 2.5 2
Taiacryl Red AD-GL 35 3.5 3 25 2 15

~Kayacry! Blue FP-ED 3.5 3.5 3 2.5 2 1.5
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Fig. 6. X-ray diffraction patterns of CDP fibers annealed under tension at various temperatures.
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Fig. 7. DSC thermograms of the CDP fibers annealed under tension at various temperatures.

Table 9. Bending and surface properties by KES-FB System

. Treated Bending Surface

Fibers . 7

temp.(C) B (gfem’/cm) 2HB (gfcm/cm) MIU SMD

Untreated 0.135 0.122 3.307 4.455

140 0.147 0.126 3.486 4.458

Regular 150 0.150 0.134 3.522 4.530

fiber 160 0.174 0.159 3.294 4912

170 0218 0.172 3.480 5.147

180 0.235 0.181 3.236 5.513

Untreated 0.015 0.017 3.962 2.842

140 0.018 0.020 4.065 2.847

Micto 150 0.022 0.022 4.327 2.857

fiber 160 0.023 0.024 3.843 2.924

170 0.024 0.025 3.864 2.930

180 0.027 0.028 4.101 2.963
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