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Abstract: In this work, high pressure binarv phase cquilibria data of carbon dioxide and isopropyl alcohol were obtained by experiment. A static
type experimental apparatus was made 1o measurc temperature, pressure and phase equilibria composition. The cxperimental apparatus was tested
by comparing the measured phasc cquilibria data of the carbon dioxide-isopropyl alcohol system at 80 C with those of Rodosz. The binary phasc
behavior data of carbon dioxide-isopropyl alcohol system were measured in range of 41 to 133 bar and at temperatures of 40, 60, 80, 100 and 120
C. The solubility of isopropyl alcohol incrcases as the temperatures increases at constant pressure. Also, these carbon dioxide-alcohol solute
system have critical-mixture curves that exhibit maxima in pressure at temperaturcs between the critical temperatures of carbon dioxide and
isopropyl alcohol. The experimental data obtained in this study were modeled using the statistical associating fluid theory(SAFT) cquation of state,
A good fit of the data was obtained with SAFT using two adjustable parameters for the carbon dioxide-isopropyl alcohol system.
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Figure 1. The experimental apparatus used in the this study.
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Table 1. Pressure-composition Data for the Carbon Dioxide-
isopropyl Alcohol System Obtained in this Study. BP is a
Bubble Point and DP is a Dew Point

Temp. =400 T Temp. =600 T
Mole Fraction Pressure Mole Fraction Pressure
Isopropyl  (bar)  Transition Isopropyl ~ (bar)  Transition
alcohol alcohol
0.740 413 BP 0.740 457 BP
0.5% 386 BP 0.5% 66.3 BP
0477 65.9 BP 0477 825 BP
0.376 70.6 BP 0.376 89.6 BP
0312 72.8 BP 0312 945 BP
0.206 76.6 BP : 0.206 989 BP
0172 718 BP 0.172 100.1 BP
0.130 79.1 BP 0.130 100.3 BP
0.09 80.0 BP 0.099 101.6 BP(CP)
0.062 80.8 BP 0.062 1002 DpP
0.028 812 BP(CP) 0.028 9.3 DP
0.012 782 DP 0012 no trnasition(1-phase)
Temp. =800 T Temp. = 1000 C

Mole Fraction Pressure Mole Fraction Pressure

Isopropyl  (bar) Transition Isopropyl  (bar)  Transition

alcohol alcohol
0.740 54.2 BP 0.740 60.7 BP
0.59% 718 BP 0.59% 86.2 BP
0457 9.7 BP 0457 1086 BP
0.376 104.6 BP 0.376 1186 BP
0312 1125 BP 0312 1243 BP
0.206 1178 BP 0.206 1265 BP(CP)
0.172 1182 BP 0172 1247 DP
0.130 1185  BP(CP) 0.130 1230 DP
0.099 116.9 DP 0.09 1195 DP
0.062 111.0 DP 0.062 1006 DP
0.028 no transition(1-phase) 0.028 no transition(1-phase)
Temp. =1200 C

Mole Fraction Pressure

Isopropyl  (bar)  Transition
alcohol
0.740 65.6 BP
0.59% U5 BP
0457 1195 BP
0.376 1291 BP

0312 1335 BP(CP)
0.206 1326 Dp
0172 130.0 DP
0130 no transition(1-phase)
0099  no transition(1-phase)
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Figure 2. Prossure-composition isotherms for the carbon
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Table 2. Pure Component Parameters for Carbon Dioxide,
Isopropyl Alcohol Used with the SAFT Equation[6]

Component o (1L m  ukE  e/kK 10«

mol )

Carbon Dioxide 13578 1417  216.08 0 0
Isopropylalcohol  12.0 3249 20294 2670 2.0%
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Figure 4. Comparison of the best fit of SAFT to the carbon
dioxide-isopropy! alcohol system at 80 C (this work) and 81.3
T (Radosz data).
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Figure 5. Comparision of the experimental data (symbols) for
the carbon dioxide-isopropyl alcohol system with calculations
(solid lines) obtained with SAFT equation of state with k; equal
to 0.14 and 7 equal to -0.05.
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