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Abstract— Polyester ultramicrofiber(UMF, fiber fineness : 0.05d) and the other three kinds of polyes-
ter fibers(0.52, 1.04 and 2.08d) were dyed with two disperse dyes, C.I. Disperse Red 60 and Blue 56.
Dyeing rates and absorption isotherms of these dyes have been measured at 100, 115 and 130T in water
system. The dye bath was maintained at pH 5.0 with acetic acid(0.1mol/1)/sodium acetate(0.1mol/1) buffers

and a liquor ratio of 1000 : 1,

The absorption isotherms from two disperse dyes are nearly linear up to the saturation values, which

increase with the temperature of dyeing. Dye uptake decreased with the fiber fineness in lower temperature
(100C), whereas increased in higher temperature(130C).

A comparatively greater quantity of dye is necessary to dye ultramicrofiber fabrics than conventional

fabrics. Disperse Blue 56 having a good build-up property is agreed to Fothergill’s equation, which is

inversely varied with the fiber fineness by the quantity of dye necessary to obtain a given shade.
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Table 1. Dyes used in this study
C.1. Disperse Red 60

0 NH:2
‘O h
O OH
C.1. Disperse Blue 56

OH 0 NH:2
‘e -Br
NH: O OH
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Fig. 1 Time vs temperature curve of dyeing
process ; points on line indicate times
at which samples were taken from the
bath.
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Fig. 2 Rate of dyeing of Disperse Red 60 on
polyester fibers at 100T,
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Fig. 3 Rate of dyeing of Disperse Blue 56 on
polyester fibers at 100T.
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Fig. 4 Rate of dyeing of Disperse Red 60 on
polyester fibers at 130T.
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Fig. 5 Rate of dyeing of Disperse Blue 56 on
polyester fibers at 130C.
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Table 2. Time of half dyeing of disperse dyes
on polyester fibers

Time of half dyeing, t;», min

Fineness
Red 60 Blue 56

of fiber
100 130T 100 130T
2.08d 128 59 42 3.0
1.04d 88 5.1 34 2.1
0.52d 61 4.3 26 1.8
0.05d 27 39 15 1.3

32 &25%
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Red 603} Blue 56 ¥ @& 25 0.05d7} 2.08d Ec}
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Fig. 6 Relationship between temperature of
dyeing and dye uptake of Disperse Red
60.
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Fig. 7 Relationship between temperature of

dyeing and dye uptake of Disperse
Blue 56.

3.3 Mgy

Fig. 8 2 9% 100T, 115C 2} 130T 9| M C.L Dispe-
rse Red 602] 2.08d 2 0.05d2) Z]d 42 449
Fag A4S vehd Folg Il & A%l

W

Zeldl2Hz2 dfy FFEIHL %Y
stmey ¥ Fobsie Bu)AlSo)
durAQ AFE Jdehlz o, F3F
A A4 7M7E A& B 4 Sivh 281 2.08d,
0.05d A5 HlEEE 100CH A= 0.05d 7
¥32)E 2.08d Bok 28, 115, 130Tl M= 2.08d
AfrellA XA w2 F8 F 5 Aok EF
2FA ALY S 2x7t S7heel det 2.08d A
Foll vlate] euslAl Fvlele, RulAlS 23]

aage & 9o

7

-

g OIN

&

}
Zr A
ar
—

o

flo

_‘

a
=54
=

[D]; (g/kg fiber)

[D], (g/t x 10%)

Fig. 8 Relationship [D], and [DJ; of Disperse
Red 60 on polyester fiber(2.08d) at dif-
ferent temperature.
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Fig. 9 Relationship [DJ; and [ DJ]; of Disperse
Red 60 on polyester fiber(0.05d) at dif-
ferent temperature.
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2% 2%t F7He) wel 23R}t FuEe &
otk 18y o wlg 25 AE-E AHEH
100CQ HLdAMe Axrt 713 &AL 22}
Mg B &g Bod 115C £ 130T 1Ll
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Table 3. Saturation dye uptake of disperse
dyes on polyester fibers

Saturation dye uptake, g/kg fiber
Red 60 Blue 56
100T 115C 130T 100T 115C 130T
208d 190 340 433 57.3 80.7 1022
1.04d 220 351 504 683 855 1059

0.52d 239 363 492 735 86.7 1037
005d 246 321 386 733 8L5 905

Fineness

of fiber

Table 48] ¥l Aol A= Red 609 3§ &x=7}
FHELE 459 AF BT EoiAs e FolA AT
Moo WE F3E AL Holx g gon,
Axd vadAE 05249 /7 7MY &2 2
A& JEM I Qi) ¥ Blue 569141+ Red 60
Fe g 2% F7h 12 PulASe FEE gA
A%Z Bolx) gx ot AW 2FAH AR(0.05
e A7t dAexrt goldsE FulATe
FA7F Hog o o2 3% A%, o

AW 208d A= BaAIFTE 227t FHEFE

Table 4. Partition coefficient of disperse dyes
on polyester fibers

Partition coefficient, K, I/kg

Red 60 Blue 56
100C 115C 130C 100T 115C 130T
2.08d 6678 4378 2946 867 1005 1077
1.04d 7498 3996 3078 1024 1232 1078
0.52d 7769 4802 3059 1108 1246 1159
005d 6981 3812 2708 1159 962 89

Fineness

of fiber

166 / BRPEMTBEE F11E $357(1999. 6)

7FetL, 1.04d ¢t 0.52d ARl A= 115CHA 713
< ZulASFE UE.

Hir oy

3.4 Build-Up4d

YutRoz AAE FEB(ZH WAL 234 4
) G AT FZol v]sho] Jare] FUAY
Zoss AE7] AFEE YHHE HEo Hjstel
AT LA AP, ole FEAFE A
$7} 7hgolel B A%e EuFo] Zrlsha
AREDS) Y} Ztiey) HEol. ol
B Q2o 4Er) BE YA 2R FAE
2AE FMoZ MY siMe AEst e
HeAHRd BT RS YRS 93T Yt itk
28 A4 ZEe A g 29, «AY
AAA, A6 VU, ARARE, WY S
Qe wor), B3] N1FAR A WaE At
el 9B £8%0] e o) ¥ES 2%
9»1‘:}25).

HE7t e A4 Yo BRI HUSES
S5 @7) 95k] Bas AR ALAT HE
Aol BAE Yt o2 Th8 9] Fothergille) 42
o2 el

C d
= =,/=" (Fothergill’s equation) (2)
Cy d;

Aq71A, C; 1 d HiYfelN e Y8 AMR-F
C.: d:vYojalMe dg e

o] Ao & 4 9l%o] wref 3de) MRE 1%ow.t
2 A% A% $YF TAFEE 0.03dY) Aol A
d7] sliMe 10819 F8E ARE3hok o)

B dFdMe dBTE S7ts @A ol
Zti8h= Build-upiE FES] 98k, g8 714
Are 2AE 2 234 AF AES 48
Fig. 102 2.08d, 0.52d 2 0.05d 3E& Red 60

Blue 5622 BE¥E 2%owf, 130T 40
7 NSRS W AR dxd O K/S @9 3
32 el Fo|th 23eA B uhe) o] 2R
AEL K/S #e A=/ ALFE 22 dEFE
Fr %2 K/S & RHolm glew, £3] 0.05d

oM owe



234 Fefol2dZ 45 F44 7

o] 2FAAL A2 208d AEo] vl FHAHY
zpo) ol 71918t A AT} Flo] YERYT Qo)

20

16 b‘lmzosc 80 52¢ 00.05¢

Red 60 Blue 56

Fig. 10 Relationship between fiber fineness
and K/S value in dyed polyester fab-
rics. Dyeing was carried out with 2%
o.w.f. at 130C for 45 min.
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Fig. 11 Relationship between dye concentra-
tion and K/S values in polyester UMF
fabric.
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ZgoagE 254 4/(D4E% 4% 005d) 2
2 o] 329] A8(2.08d, 1.04d 2 0.52d) ) disl
2%20] EAr9E Disperse Red 603 Blue 56& A}
&3k 1007, 115C 2 130Tl A Galsle] Aojal
Aoy M, dNr, A ¥ FA
FE U559 GaF Y vAe S HE
3l o] ZES AU

1. 100C 9ol 4= Disperse Red 603 Blue 56

2% MdE7 #E5E da4550) 571 A
gk, 130Tl M= 23 AALQ] 0.05d A&7} EF
MEe] Mol vdte] daz7|oxe] A%
e waag ¥ =23 AFdAe F
e o3y Fe g Yt F g8
B wtdAbe AErt 2E5E JoMdoh

2. $24E FAL ARY dxrt FE£FE A

2o G3tgke] Z77) ey, 2FAU A
$ols 110~120CE FHZ Ao @usHA
Z7hskgeh. & Egrh o2 g |44
AL 97 e 2EE WFoor Y
e 2RV 39 MFEEE 498 slezig

3. gMex 100CAME dxrt FAE4E Red
60 2 Blue 56 o= ZE ¥I}7} AT
115C 2 130Tl M= 23M H571 713 @2
23AE Jehlideh 28] Red 609ME
2x7t Foldel ot die ¥sArt F7t
31 EujAes FHolAle durEc] ARE
Ho| Ay, Blue 569] 7-$- E8hx] 9} Rufuj42]
FEBAE BAAA @sdch

4. Z2R7] BRATEY Az AF9e BAE
Uell= Fothergille] 21& HE3s S
Build-upAd o] ¥33% Blue 5694 4 xx2}0]
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