QA7) £ tiBo} ARste] B & FA|Ee ¢
22 9B dojut ofF ArhalY) thaka
of WH7] s £7E olel A Moz FdsE

CLEAN TECHNOLOGY, Vol. 13, No. 4, December 2007, pp. 244~250

E=AA0|ABIELR0f 2l8t PTTRI PETAS LHOIA{S]
C. I. Disperse Yellow 54 29| AT

= - = *
Ap, FZS, MR

|'0

2

A dE 214-
(2007 119 229 F 20074 128 189 A=)

st 33
73

& o) Fay
712-749 1

2
=
&

Diffusion rate of C. I. Disperse Yellow 54 Dye in PTT and PET Textiles

in the Presence of Supercritical Carbon Dioxide

Bang-Hyun Thm, Jun-Hyuck Choi, and Jae-Jin Shim"

School of Display and Chemical Engineering, Yeungnam University,
214-1 Dae-dong, Gyeongsan, Gyeongbuk 712-749, Korea

(Received for review November 22, 2007; Revision accepted December 18, 2007)

2 o

QA ISR §917] StellA] C. 1. Disperse Yellow 54 FAFIE ) Falks 9, L& 9 A7t mje}
431 71EA} 521 PTT (poly(trimethylene terephthalate))$} PET (poly(ethylene terephthalate)) 1}
M9 dge SAEEES Asigitt. BREA AF el dae) SabAg(diffusivity)= 1077 cm/sec
o] w9 2L e 7, 9 g ot FUkge] we), Py 44 2T0dA gEo] Fostel u
2} 1 gro] FUbskAtk g PTT oA 2] SHabAl= PET ulollr 9] iAo 1.5~3 v J== o] 5
Kok A7 W FERE AR Ul sEE AY #dEsith

FA)o] : YA olAH3lgr A, C. . Disperse Yellow 54, PTT, PET, 844 5, A8, A4 6

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
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Figure 1. Schematic of conventional dyeing process that
uses water.
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Figure 2. Molecular structure of C. L. Disperse Yellow
54 dye.
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Figure 3. Molecular structures of (a) PTT and
(b) PET textiles.
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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 9. Experimental and correlated sorption versus
time for C. 1. Disperse Yellow 54 dye in
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Table 1. Diffusivity obtained from the time variation of
sorption values of C. I. Disperse Yellow 54
dye in PTT and PET textiles

Pressure Temperature Diffusivity AARDa(%)

Polymer ~ yrp,) (K) (x10-12 cri/sec)

333.15 3.25 15.33

PTT 20 363.15 3.65 18.93
393.15 497 9.17

333.15 2.34 14.38

PET 20 363.15 1.97 16.34
393.15 2.37 12.43

10 4.56 10.33

PTT 20 393.15 4.97 9.17
30 5.83 13.91

10 1.57 14.58

PET 20 393.15 2.37 12.43
30 239 14.92
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