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Abstract — Sorption of C. I. Disperse Yellow 54 dye in poly(trimethylene terephthalate) (PTT) and poly
(ethylene terephthalate) (PET) textile fibers were measured at various pressures, temperatures, and times in the
presence of supercritical carbon dioxide and thereby the diffusivities of the dye in the fibers were calculated. The
diffusivity of dye in the polymeric fibers was very low, only in the order of 10"% cm®/sec, but increased with
increasing temperature at constant pressure and with increasing pressure at constant temperature. The diffusivity
in PTT fibers were about 1.5 to 3 times as large as that in PET fibers. As the fiber was very thin, the dye
distribution in the fiber was almost uniform everywhere inside the fiber.

Key words : Supercritical carbon dioxide, C. I. Disperse Yellow 54, PTT, PET, Diffusivity, Fiber, Filament

g el A A4S TSR AlA 2ol
THI AeAee adsts ek
Al HSITh AR 7] AR HFA AN TH S

LM E

oL
@ o 1o b

Aol AR onEge] dojuk o] F Arhle] thUE 7% oA than] FA9h AR AAYE ol
of U7 o8] 7HS oly] 74x] Moz pAFH= oITs) ARl 7t ZAAEGAA, dGA, FAA

* To whom correspondence should be addressed.
E-mail : jjshim@yu.ackr

244



= A7) % (supercritical fluid technology)<
£5 QA7) gk A7 o2 vietellA] Eis] x1g s

B
52,
o

©
ol
X
o
=
it
ot o A P o =

= -1
An Jors FEEMA EE WEMEA F85H
3} 2=

82 5 Qo] ¥alo] RobAaL JIH9l. EAAAl Sl =
O AFBFE (T, = 304 K, P, = 7.38 MPa)E o] AFE-5h=1),
O ARE o v R digo] dojupr] S -l A
b glon, 4o flaL nizkadAdels, Fhol A-alA Al
2 Sl Fald S 7 Sk 29AAE Al
WEE 7ML o] At gefjEo] Am, Z]A ]
Al e

ot
2
L
&
1o
B
flo
o
kit
i
N
B
k=l
;O
2

FAsA S7F8h 300~400 bar?] EE ¢
0.07~0.11 cP2 T2 /]8Rt Se9]. ZiAlolitshe

Fabric

!

Auxilliary agent =——=_>| Pretreatment
@ desizing

Water ——— ® scouring
® bleaching

U

Alr —— Drying
Energy ——=>{ (pre—setting)

J

Waste water

Used air, Energy

Auxilliary agent ——=
Dyestuff =—=={ Dveing
Water ———

::> Waste water

Reducing agent ——>
Water =———

l

Waste water

U
J

Air /———=

Dryin
Energy —— ying

Used air, Energy

Il

Auxilliary agent =——> Finishing
Water ————>| (post—fixation)

Waste water

Dyed
product

Figure 1. Schematic of conventional dyeing process that
uses water.
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Figure 2. Molecular structure of C. I. Disperse Yellow

MW : 289 g/ gmol
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Figure 3. Molecular structures of (a) PTT and
(b) PET textiles.
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Figure 4. Schematic Diagram of the Experiment Dyeing
Equipment.
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Figure 5. Calibration curve for C. I. Disperse Yellow
54 dye in monochloro- benzene (UV-160A,
Shimadzu).
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Figure 6. Experimental and correlated sorption versus
time for C. I. Disperse Yellow 54 dye in
PTT textile in the presence of supercritical
carbon dioxide at 20 MPa.
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Figure 7. Experimental and correlated sorption versus
time for C. I. Disperse Yellow 54 dye in
PET textile in the presence of supercritical
carbon dioxide at 20 MPa.
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Figure 8. Experimental and correlated sorption versus
time for C. I. Disperse Yellow 54 dye in
PTT textile in the presence of supercritical
carbon dioxide at 393.15 K.
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Figure 9. Experimental and correlated sorption versus
time for C. 1. Disperse Yellow 54 dye in
PET textile in the presence of supercritical
carbon dioxide at 393.15 K.
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