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Abstract —In this study, the amount of equilibrium sorption of C. I. 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. I. Disperse Yellow 54 dye
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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 Superc(rictiocﬁ Fluid
Auxiliary Agent La'lg%erf;clz’:;in;zd Smacli)sirlsgstnst of
Dispersing Agent
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
Pressure 2~4 atm 200~300 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. Equilibrium Sorption of C. I. 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. I. 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. 1.
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
PTT textile in the presence of supercritical
carbon dioxide.
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for sorption of C. I. Disperse Yellow 54 dye
in PET textile in the presence of supercritical
carbon dioxide.
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