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Abstract— The solubilities of disperse dyes in carbon dioxide were measured under the supercritical conditions of pres-
sure range between 15 and 29 MPa and 333.2K, 363.2K, 393.2K and 423.2K using a supercritical extraction apparatus.
The mole fractions of dyestuffs in carbon dioxide were 10 10 °. The solubility effect on temperature and pressure was dis-
cussed. The solubilities increased with rising temperature at constant density, because the sublimation pressure of dyestuff in-
creased with temperature. The enhancement factors assuming the sublimation pressures of dyes were fixed to be 1Pa were
correlated linearly with the density of carbon dioxide.
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A © Gas cylinder B : Liguid pump ¢ Cooling unit

D @ Pressure regulator E : Equitibrium cell F © Expansion valve
G : Cold trap H @ Rotameter 1 @ ¥et gas meter
TC : Temperature controlier Tt : Temperature indicalor

Fig. 1. Schematic diagram of experiment apparatus.
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Table 1. Solubility of C.I. disperse red 60 in supercritical carbon

dioxide
Pressure Solubility Pressure Solubility
[MPa] [y,x10 "]* [MPa} [y,x107"]*
T=333.2K
14.90 0.3975 22.80 7.0586
18.16 2.3675 26.95 11.560
20.04 3.3618 28.53 14.125
21.52 £.3133
T=363.2K
14.90 0.3549 24.09 8.6179
17.08 1.5380 26.06 14.131
17.87 1.8344 28.53 16.842
19.84 5.5944
T=3932K
15.69 0.8773 24.78 13.572
17.87 1.9767 26.75 17.547
19.84 6.2743 28.73 20.139
22.80 10.568
T=423.2K
15.69 1.1645 24.78 19.601
17.87 4.3734 26.75 22.466
19.84 7.9360 28.73 24.194
22.80 15.200

*y,: mole fraction of dyestuff.

Table 2. Solubility of C.I. disperse blue 79 in supercritical carbon

dioxide
Pressure Solubility Pressure Solubility

[MPa]  [y,>10 °]* [MPa] fy,x 10 °]*
T=333.2K

16.68 0.3288 2231 8.3776

18.56 13587 23.99 15.734

19.84 3.3869 25.57 18.846
T=363.2K

16.78 04224 22.11 9.7786

18.56 2.0346 23.99 18.755

19.94 4.6746 25.57 21.324
T=393.2K

15.40 0.1901 22.21 16.797

17.28 1.3165 24.99 24.168

20.24 6.8232 25.08 25.436

*y, : mole fraction of dyestuff
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Fig. 3. Solubility of C.1. disperse red 60 in supercritical carbon diox-
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Fig. 5. Enhancement factor vs. density of carbon dioxide(C.L. dis-
perse red 60).
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Table 3. Coefficients in Eq. (2)

C.I. Disperse blue 79

Temp. C.1. Disperse red 60
(K] A B A B
3332 5.2396 369.649 -10.8612 646.089
363.2 2.3578 262.743 4.9606 396.705
3932 1.4968 262.561 3.3064 362.037
423.2 0.4929 224.226
AA=|gich. apeba
logE = A + Bp[g-mol/cm’] 2)
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