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Abstract —In this study, the amount of equilibrium sorption of C. 1. Disperse Yellow 54 dye in the polymeric
textiles such as PTT (poly(trimethylene terephthalate)) and PET (poly(ethylene terephthalate)) textiles was
measured in the presence of supercritical carbon dioxide at different temperatures, pressures, and time. The
amount of dye sorption increased with temperature and pressure in both PTT and PET textiles, but the increasing
rate decreased with pressure. The PTT textile has much larger dye sorption than PET textile. The increasing rate
of dye sorption decreased with time at same temperature and pressure for both PTT and PET textiles.

Key words : Supercritical carbon dioxide, Sorption equilibrium, Poly(trimethylene terephthalate), Poly(ethylene .
terephthalate), C. 1. Disperse Yellow 54 dye

LM E 9 Fhbe 12 Ao Bt ohe} Zejday F

PAFHE AT W 258 BAHEE 2o AT

20/)7)0 B0l 29 09 2 BEL /1A 2 FHFAR Aste] BEFH R RN e FAA 9 A LAA

zZ2ug glon HAuH Bt B AFSo] 28l S AHESiof st R A A2 EA7E AdetA EHTEM
T 9tk At olA] B oko] B ALEET Q= TA Sk HT olHF FFLARAE WAL T Y= 2R

* To whom cortespondence should be addressed.

E-mail : jjshim@yu.ac.kr
173



174 &&=, A13H M3z, 20074 98

ANO 2 A QA G A] Bg A77t

H1-5]. SAuiAQ A AojAsheAE vjdo] A AxT}
|71 A&l oﬂz;]x} /\}‘3- < AA FAFAA A" 514

7 wig- A9, 1%k oligleth s ARE o|lFE A

FreEldolEEE 1;\}7101_7;7] fEol 2YALAHE T3 7)
F9 FAGAPET FALEZ IE F 9lo] FUHAR oY
ANAe: 7ls3ity 2YAFGAHE wH %“’EHJ e 7

Fdol FFstn AR &4l AY Ue W BAHA &
Aot 1,6,7].

2YAEN s 2YAFAY $5E AEEH R
A3 2AATA ol AT TEAES BEAA EApFO] &
FEF A FFH Sold & Ao, dPAIL AHste] o
B7F AR A AlolellM By R9d ¥ UM £
Aol AL xdARAE TRAZRE g4A WA e ¥

= A
%*01 T AT 2R Yo} F73) TI)A Ho) g4
o]Fojzl= Aol (Figure D[3,8). 1R 4T 1&A
%‘—?Jﬂzézi/ﬂ F2 ZeolAiE, UYE, Zolrtolt, &4
AL T Fd L AR LEAR o] Foz T Fe
g g Q. 2YAFAY & A FS FE, 1831
BHAYo] A2 B o7 Qgte] 2YAFATH A= G4
AZro] Fhth. olef whsl) 712 FAAN M= ¥ 2
3 FAAGT) WS A BS AR 27w 1A

#9 BE4E 9@ d89 AREEI) =8 BYe =g

Alztol o @oj iﬁlﬂc} J o}l Mo} B F AxF
ol Featr] wiitell & FAAITo] FARA L o A] than]
AL GASTHL] Table 1°ﬂ 71&9] 983 29
ABAERE vlus) Btk

H%9 2YALAATE U9 Schollmyer[1]e] 2]3]A
o)Foj ALk o]5L 1993 d0) EQA|NERALE AHE-5}]
PETS} & %Hk]kl Gofl A8 E AN w) V& 5 LA M
A o &2 Al Yo @891 #9487 A EE ¢
o B ustgich Ot 1994de] HAA R BT e 2
AQER GAT £ Q1SS BIER 9], 19990l 2

-—>r‘a

‘qm n_:

~

Dyed Textile

Superecritical Fluid
Dyeing

Textile

Figure 1. Principles of the supercritical fluid dyeing
process.

Table 1. Comparison of the conventional- and the supercritical
fluid dyeing processes for dyeing of polyester textile

Conventional Supercritical
Process Process
Dyeing Medium Water Supercritical Fluid

(COy)

Large amount of

Surfactant & Small amount of

Auxiliary Agent

Dispersing Agent cosolvents
Wastewater Treatment Necessary None
Dyeing Uniformity Worse Better
After-dyeing treatment Necessary None
Drying Necessary None

Energy Saving None 30~50%

Dyeing Temperature | 393.15~413.15 K [383.15~393.15 K
| 200~300 atm

Pressure 2~4 atm
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Figure 2. Molecular structure of C. I. Disperse
Yellow 54 dye.
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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 experimental dyeing equipment.
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Figure 5. Equilibrimm Sorption of C. L. disperse Yellow
54 Dye in PTT and PET textiles at 333.15 K

and 10 MPa.
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Figure 6. Calibration curve for C. 1. Disperse Yellow 54
dye in monochloro-benzene measured by Perkin-
Elmer Lambda 40 spectrophotometer.
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Table 2. Absorbance of C. I Disperse Yellow 54 dye
solution obtained from cleaning the PTT and
PET textiles with acetone

Types of Number of UV Absorbance of the
textile Cleaning Cleaning Solution
1 0.1453
PTT 2 0.0177
3 0.0042
1 0.0300
PET 2 0.0037
3 0.0014
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Figure 7. The surfaces of the original PTT fibers and the
dyed fibers before and after cleaning with
acetone.
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Figure 8. The surfaces of the original PET fibers and the
dyed fibers before and after cleaning with
acetone.
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Figure 9. Solubility of C. I Disperse Yellow 54 dye in
supercritical carbon dioxide as a function of
fluid density[17].
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Figure 10. Experimental data for sorption of C. I.
Disperse Yellow 54 dye in PTT textile in the
presence of supercritical carbon dioxide.
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Disperse Yellow 54 dye in PET textile in
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Figure 12. Density dependence of the experimental data for
sorption of C. I. Disperse Yellow 54 dye in
PTIT textile in the presence of supercritical
carbon dioxide.
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