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Abstract — The supercritical dyeing process has been gaining the increasing importance because of environment reason. For
further development of this process, it is needed to measure the solubility in supercritical fluids in the extensiveteamges of
perature and pressure. In this study, using the semi-flow type apparatus consisted of supercritical fluid equilibriusotell, the
ubility of disperse dye(C.I. disperse red 60) in supercritical HB&a has been measured at the temperatures of 383.2 K and
413.2 K, and in the pressure range of 50 bar to 160 bar. The solubility data are, with good agreement, correlated by aig-expanded |
uid model which considers the supercritical fluid as compressed liquid.
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Fig. 1. Schematic diagram of experimental apparatus.
A. Gas cylinder(HFC-134a) F. Expansion valve
B. Liquid pump G. Cold trap
C. Cooling unit H. Wet gas meter
D. Pressure regulator TC. Temperature controller
E. Equilibrium cell TI. Temperature indicator
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Fig. 2. Molecular structure of C. I. disperse red 60.
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Fig. 3.B;, vs. density of HFC-134a for HFC-134a+C. |. disperse red
system.
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Table 1. Solubility of C. I. disperse red 60 in supercritical HFC-134a

Pressure[bar]  SolubilityRx10f]  Pressure[bar]  Solubilityx10f]
T=383.2K T=413.2K
50.0 1.775 50.0 7.371
70.0 3.986 70.1 23.35
100.6 4,924 100.3 37.45
130.3 5.828 130.1 47.89
160.6 6.259 160.0 60.07
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Fig. 4. Solubility of C. I. disperse red 60 in supercritical HFC-134a.
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Fig. 5. Solubility of C. I. disperse red 60 in supercritical HFC-134a and
carbon dioxide.
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Table 2. Physical properties of C.I. disperse red 60

Molecular T, A A AU;
Dyestufft \eight] K]  [calimol]  [cmP/mol]  [calimol]
C.l.disperse
ooy 331 4592 5392 3889 35270

V3, AU : obtained by group contribution method proposed by Fedors[16]

Table. 3 Parameters in Eqg. 8 and AAD%

Dyestuff Temp. Parameter AAD%
[K] 2 a8
C.ldisperse 3832  47.147 -7949.6 180000.1 1.78
Red 60 413.2 49.302 -8137.2 180011.5 3.66

AAD% = zhlgx”’—yga'd|/ygxp’x100 INo. of data
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