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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 ete. 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.

Keywords :

I

"\Eﬂe S EAL AlFol A3k
e o] Tkt AlFo] AlxH AL

HL%OE AHE-E = ok A= o
2 FAX AFEL] AFTA A
W jloéo ko 53] Algko] A ZellA] A
foF A, AR 1:}% E27} e Aol A
|A7F AR ) Ak Z-gs)o] W7}
o] ol e

SAY Fol FHrE &

1l

N ;9,

3
A
A

mir

]

ps

author.  Tel. : +82-51-510-2480 Fax.
e-mail : leemc @pusan.ac.kr

1Co1r1responding
+82-51-512-8175 ;

micro CDP fiber, alkali hydrolysis, splitting, fastness, solvent wicking

)
9

oz

& v

< o, Ae] Fof kA
3 EA47F A=
glo| ~E| = A Ak} BEA
BAIA Aol A o] 24
0wk 243} 7]Eke
o5 HHE FET
CDP = AIAF7E A5 o)A oL
=53 vk
o] H]—Z—I =1 xﬂjq 0]1,]— Zﬂl‘]—%
Wﬂdvﬂlﬂﬂ€95;2§
%—oHA]ﬁ ZAAF = T
=g SAAbekE 2
§ A DA A S

)

0 O
o

J[m

ol

W >

o2 o ftlo o

lo

i Qo2 rlu
> 2 e f

2
o,

;o o
-?L :Jd [UH:[ r1r -

ol ¢
ﬁ—@

N
0,

M
2
A»r

2

=

s}

I

z A
sl7

=y

dFo
Mo

%0, 4y 00 og %
2

o o
iz

=

>,

ﬂ

Kby

oi‘l rol,
- _101.
1
i é, = s
el -
oﬁ
o
_i[J -1

ML ofy
1k o
ot
4
2
~
>

oz
op

J. of the Korean Soc. of Dyers and Finishers, Vol. 17, No. 5(2005. 10) [ 223



N
o

351

sl

N
b

i)
o
~
=

_O‘L
o do o oo

[N}

ox
Ar M

o,
e £

2
[@))

i

o—ﬂ—%mlo

oo

N

ot

M |o

ol
-

Ht %_“%l ‘%% =4 CDP A+
sl A @Es}aju} F
e w2 7
AFg-5to] 0“"” “‘ AR =
dA s T3 vA 39 t&ﬁ}e -z

2. 4

k3|
=

21 A=

CDP -2 A% 75d/36f( &.=H 1 ©]2.08d)
o} 75d/25(9 =dye]03d) F Fo HE
S A 8ER o] BRI ER 1gLet 2x=A 1gL
4 Fgodlo A 80T, 203+ Az AME3}

Ak
22 9=

€] A= Cationic Red GRL, Cationic Yellow
3RL, Cationic Blue GSLD, Taiacryl Red AD-GL,

A=) -
By W

Cationic Black RD, Kayacryl Blue FP-ED 52| 6 &
2 ApasISI
23 <A CDP Aol 7 2 E3d

S

Ao R 3 Z+zte] AeHE ABE
A 7104 NaOH G~8-99] &%= 0.5%,
1% 2 2% %907, 100°C, 7 A17F5 ~90

dg sk
j%iﬁ

24/ HERENTEER £ 178 55512005, 10)

o]+A
ik Ao gy ekste] SAIE) sigih 1
B 4] AP A A Fo 5AE 54
skl Altet Ak SAALe] £ dHE %
Ask7] f1sked wAE 2 AFE St wE
Alse] F9 FEHE FARIA-A Y (SEM, Jeol

JSM-5400, Japan) ©. & #Z&}9th

24 314 g

out 2 24 CDP A-7-= Mini Tenter S A&
skl B4 L% W9(140°C, 150°C, 160°C, 170°C,
180yl A 387+ A8k Th
25 44

251 9 A

A, vbE AR S GHAA 58 2ALSH
7] 9l8te] A4 CDP A& A% 37 NaOH
1%, 100°C, 40¥-2 2 3Fod22% 713k & Ankal
oF FAIAL 242} 652 NEl2 A5 E £H] 4011,
AT L 3%o.w.f) Q] PN EAF LM EAGE R
AFNOR pH 50 = 24T AEoll M &3} 7
0 tﬂ—lﬂ—] o7 oﬂ/\ﬂ;}oﬂr/]. 50 Coﬂ}q 10%2}90 9

=
C
i 90T oA 4057120 CE 53 540 F3¢F

FAAIZ] 2L ‘:]'/\] 2057+ 80°C = W4T 18]
I QA 3 AL 80T ol A 40 71 X135}

At A NS SUNMOLE RC-110 (Nicca
Korea#l|, 5¢/L)= AH&-3}3itk

2.5.2 Build-up 4 =4

Build-up’d & &olr7] flate] el =3
< (Cationic Red GRL, Cationic Blue GSLD,
Cationic Black RD)S 3%, 5%, 7%, 10%, 15%(0.wf)

o] R 120CollA 403 Asieict
26 AFE 9 B4 FA

261 54

6=2] e Az GG Ankalel FAA}
o AABG AHgEgon, ol HArvel A9
s} F 3t

26.2 A

Al E e, mRE AR B Solvent
wicking J = 6 -] JNEl& R 2 AT At
A9k A B2 E A3 0, ol 4
1wl 99 s}



263 24 24

DSC 4, X-4 A7 84 YUKES S92 Uit
Abe} FANE ARSI om, o= HrYe] A9
o} Fds}}.

31 7w e 2o wE AFE

A5}

Filament
Untreated

Fabric
Untreated

o2
1=
ox
=]

e

AHE ARE FAsE =
28] H%9 NaOH =899 & =
3te] ouf UEh b= IFES S743ta 1
T,‘Z_L%l— /\]-EHE E}OLE}Oﬂq-

Fig. 1> NaOHell 9|3t 23 g 35 ol
213l SEME ©]-8-3}o] 54 CDP ZEtulES} 3
=2 AHd Ao 19 FeS Yekd Zlo)
el Ee] Z 9ol g 20% GEAA F A
A= A9 EEsiglon, 1 o] g
7hghol whel Bt E wHe] 4= St
Stk =4 CDP AHE 20% 4%

|

r[m

£

Fig. 1. SEM photographs of CDP microfiber treated with NaOH at 100C.

(filament x3000, 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 3 5 5 5 4-5
10 5 4-5 5 5 5 4-5
R;ﬁ)“;m Cationic Red GRL 20 5 4-5 5 5 5 4-5
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
. 10 5 4-5 5 5 5 4-5
1}41;;0 Cationic Red GRL 20 5 45 5 5 5 45
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
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Table 2. Physical properties of CDP and PET fabrics

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, kg/cm 6.5 8 93 8
Abrasion Stoll
Face (1.0 Tb) 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 4
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 4-5 272
fiber Cationic Yellow 3RL 5 5 5 5 5 5 245
Taiacryl Red AD-GL 5 5 4-5 S 5 4-5 0.70
Kayacryl Blue FP-ED 5 4-5 § 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 4 231
fiber Cationic Yellow 3RL 5 5 5 5 5 5 0.43
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 Wet AE
Cationic Blue GSLD 4-5 34 0.50
Cationic Red GRL 4-5 34 0.31
Regula_r Cationic Black RD 5 34 0.53
fiber Cationic Yellow 3RL 5 3-4 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 34 0.86
fiber Cationic Yellow 3RL 4-5 3 1.82
Taiacryl Red AD-GL 4 23 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 4
Cationic Blue GSLD 2 5.09
Regular L.
Cationic Red GRL 2-3 5.04
fiber
Cationic Yellow 3RL 2-3 342
Cationic Blue GSLD 1 10.41
Micro L.
Cationic Red GRL 1-2 6.52
fiber
Cationic Yellow 3RL 2 4.53
Al Yepsken, 54 CDP Alf7F BE A ke ukebr] 7) i E ol Bl 2(CDP) oF A7 1A=}
A Al e A= 24olu 5A450] dAlelsrgelA ojwgt
Table 62 652 & ol th3lSolvent wicking W3lE do7 4= glogd A7H
d& YEbA Aotk Mg =e] 752 vk Table 7> YW % =4 CDP A& GAgh &
7R kAol wlsl AR 05 H 8 EESE Mini Tenter 2 AHEEH] 140°C, 150 T, 160 C, 17
Al SR 07T, 180°ColA 387+ A& AT F At
' ST e gR) cop Afskel derg el wast
351 AAglo] W= AEAE DSolvent o AYAR =7t Aslshs & B 4 qdrk o]
wicking ) W15} & A3 ANk} CDPYER= SACDP ¢ 7o
PYERE dWHoR Ago] s, w1 B Seldh
BAA G} =2 YA n YjgdAdo] vk Hol Table 82 Table 7_i]' FYstA ik 2 =4
ok Ul go} Zelolan2ge ase) §7p  CDP MRS AR F Mini Tenter S AR8ohel
T ZA| A AT B HEAO R 1Lo||A] A2l & A AIg F Solvent wicking 43S 54 1407,
23T E Tenterol| A GAEFAHS AH A5H T 150, 160C, 170°C, 180°CllA] 3&-3F 3H3lo] T},

5

o3 ejE wATh

Table 6. Solvent wicking fastness for cationic dyes
on CDP fabric

Fiber Dye \?/i)cllgilg
Cationic Blue GSLD 435
Cationic Red GRL 435
Regular Cationic Black RD 435
fiber  Cationic Yellow 3RL 45
Taiacryl Red AD-GL 4
Kayacryl Blue FP-ED 4
Cationic Blue GSLD 4
Cationic Red GRL 4
Micro Cationic Black RD 4
fiber  Cationic Yellow 3RL 4
Taiacryl Red AD-GL 35
Kayacryl Blue FP-ED 35
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CDP A2 344(m 9

Table 7. Wash fastness of CDP fabrics after heat treatment

Heat treatment temperature ( 0

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 33

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 5/5 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 33

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 3/3-4 2/2-3 1272

Cationic Red GRL 4-5/4-5 4-5/4-5  4-5/4-5 3/3-4 2/2-3 1272

Micro  Cationic Black RD 4-5/4-5 4-5/4-5 4-5/4 3/3-4 2/2-3 1272
fiber Cationic Yellow 3RL 4-5/4-5 4-5[4-5  4-5/4-5 3/3-4 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 1272

Kayacryl Blue FP-ED 4-5/4-5 4-54-5  4-5/4-5 3/3-4 2/2-3 1272

Staining on adjacent fabric is wool and cotton.

Table 8. Solvent wicking fastness of CDP fabrics after heat treatment

Heat treatment temperature( )

Fiber Dyes Untreated  140C  150C  160°C 170°C_ 180 C

Cationic Blue GSLD 4.5 45 4 35 3 3

Cationic Red GRL 45 4 4 35 3 3

fiber Cationic Yellow 3RL 4.5 45 4 35 3 3

Taiacryl Red AD-GL 4 4 35 35 3 3

Kayacryl Blue FP-ED 4 4 35 35 3 2.5

Cationic Blue GSLD 4 4 35 3 25 2

Cationic Red GRL 4 4 35 3 25 2

Micro Cationic Black RD 4 4 35 2.5 2 2

fiber Cationic Yellow 3RL 4 4 4 35 2.5 2

Taiacryl Red AD-GL 35 35 3 25 2 15

Kayacryl Blue FP-ED 3.5 35 3 25 2 1.5
Hl2o} o] 3TN F-o¥ it Aol QrbE mEAte] fr] Ho] LTy SFLE
of o3l &g, st WatE Rkttt =S4 (Toyehar 2ek 4= ok webA A uiit-e] 24
CDP A{re] dAglol wp& Wie] 474 wstE o] A4S H718H7] Yl DSC thermo gram <
ZAFsE7] lsto] vt SlecllA] 3wzt AAE Z4eloln) Fg 78 9AE Skl b §HS
B Aol 37 XA 3 o] 59 HlwA otolr 7] 915}e] 10 Cmin @ S &£E2 =48t

T2 Uk CDP Aol 3]4d 345 Fig. 6 °ll
VR AT 2l Al B nleh 2ol 26-178°
23.1°, 26.4° K2 A (010), (1 10), (100) Hf Al
gRIg 4= glow, dA e &7} Fobxldl uhet
3|4 939 A=rt AA AL Rtk oe} 2
o] X-A 3|4 ¥ 3 ZH=rF FUkEkE AL dAY
SXTt STV S A4 EEol TR oA
gy,

¥ 98 4Ae A4 b S

0 o,

= Al CDPA-9F v Al 524 U CDP A -2
DSC thermogram-& WEFH Zl o]t} Fig. 7 9llA]
B 3 olE AAT DSC Aol 9% T, IA
?4 ZE7F skl whel g9 A= Wst
At

353 gAgol wE = W}

Table 9% KES #2415 &3l vAg] 2 IXg
2] F7bel| whE URk @ 54 CDP 9] w3

J. of the Korean Soc. of Dyers and Finishers, Vol. 17, No. 5(2005. 10) / 231



10

CDP Microfiber

Intensity (a.u.)

>

Intensity (a.u.)

180°C
170°C
160°C
150°C
140°C

Untreated

0 10 20 30
20 (degree)

N

0 50

CDP Regular

180°C
170°C
160°C
150°C
140°C
Untreated

N

10 20 30 (0] 50

20 (degree)

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

Fibers Treate:d i Bending Surface
temp.(C) B (gfcm “Jem) 2HB (efem/cm) MIU SMD
Untreated 0.135 0.122 3.307 4455
140 0.147 0.126 3.486 4458
Regular 150 0.150 0.134 3.522 4530
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
Micro 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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