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Figure 1. PVT-diagram of pure carbon dioxide.

Table 1. Critical data of some well known sub-
stances

Boiling Critical data
Compound point Te Pc g
(C, V18D ('C) (atm) °P

CO, -785 31.3 72.9 0.448
NH, -33.4 132.3 111.3 0.24
H.0 100.0 374.4 226.8 0.334
N0 -88.5 36.5 71.1 0.457
Ethanot 78.4 2434 63.0 0.276
Ethane -88.0 324 48.3 0.203
n-Propane -445  96.8 42.0 0.220
Trichlorofluoromethane 23.7 196.6 41.7 0.554
Chlorofluoromethane -814 28.8 39.0 0.58
Diethylether 34.6 193.6 36.3 0.267
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Figure 2. Phase diagram.
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critical point.
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Figure 4. Solubility of naphthathlene in supercriti-
cal ethylene.
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JTable 2. Typical important properties of supercri-
tical systems

. ... Supercriti-
Properties Gas Liquid cal fluid
Density(g - cm™) 107 1 0.6

Diffusion coefficient(cm® - s) 10* 107 107
Viscosity(g - cm™ - ™) 10" 10° 10
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Table 3. Measured mole fraction solubility, y., of
disperse dyes in supercritical carbon dioxide

P/ 10 v
N

AMe MPa T/K=31315 353.15 393.15
10 2.599 2439 4.006
Disperse 15 12.868  10.067 12.850
Blue 14 20 10.649 24419 39.644
25 14.493  40.240 93.400
10 7.491 4.258 7.712
Disperse 15 38451 24.751 51.403
Orange 11 20 71.769 127.655 141.446
25 74.938 182.143 270.687
10 11.575  20.847 89.637
1-Methylamino- 15 56.100  59.539 144.702
anthraquinone 20 106.596 295.934 501.252
25 129.281 382.138 707.403
10 0.651 0.811 2111
Disperse 15 4.288 3.226 8.667
Red 1 20 8.178 16.345 42.745
25 9.869  49.981 147.232
10 3.275 2.681 3.795
Disperse 15 18.998 14.355 16.766
Yellow 7 20 28.191 55.315 78.385
25 31.342  86.943 184.756
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Figure 5. Schematic of laboratory dyeing equip-
ment. C: dyeig autoclave, D1: collecting tank, D2:
dye receiver, E1: heater, E2: condenser, E3: coll-
er, P: pump, PC: pressure controller, S: separator.
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Figure 6. Density of CO: during dyeing in apparatus.
Line A-B: isothermal condensation, B-C: isocharic
warm up, C-A: isothermal expansion.
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Figure 7. Selected results of dyeing of PET in su-

percritical CO. (time of dyeing: 10 minutes,
amount of dye: 1.5 %owf).
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Figure 9. Several fibrous materials dyed simul-
taneously in supercritical CO,. Dyeing condition:
120 °C, 250 bar, duration 15 minutes.
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