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Abstract — The high-pressure binary phase equilibria data was obtained for pyridine and isobutyronitrile withtisapercr
carbon dioxide. Pressure-composition isotherms was obtained for the carbon dioxide-pyridine systerfCat53508C,
75.0°C, 95.0°C, and 115.6C and pressure from 18 to 169 bar, and for the carbon dioxide-isobutyronitrile system at temper-
atures of 40.0C, 60.0°C, 80.0°C, 100.0°C and 120.0C and pressure of 18 to 144 bar. The solubilities of carbon dioxide for
pyridine and isobutyronitrile decreases as the temperature increased at constant pressure. The mixture-critical pothts increase
as the temperature increases. These two systems have continuous critical mixture curves that exhibit maximum in pressure at
temperatures between the critical temperatures of carbon dioxide-pyridine and carbon dioxide-isobutyronitrile systems. The
experimental results obtained in this study are modeled using the Peng-Robinson equation of state. A good fit of the data are
obtained with Peng-Robinson equation of state using an adjustable mixture parameter for the carbon dioxide-pyridine system
and two adjustable mixture parameters for the carbon dioxide-isobutyronitrile system.
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Table 1. Pressure-composition data for the carbon dioxide-isobutyroni- Table 1. Conitinued
trile system obtained in this study. BP is a bubble point, DP is T=120.0°C
a dew point, and CP is a critical point Mole fraction isobutyronitrile Pressure(bar) Transition
T=40.0°C
0.867 27.5 BP
Mole fraction isobutyronitrile Pressure(bar) Transition 0.685 53.7 BP
0.867 17.6 BP 0.467 100.~ BP
0.685 25.8 BP 0.390 119.6 BP
0.467 43.8 BP 0.264 138.9 BP
0.390 52.4 BP 0.179 144.2. CP
0.264 61.0 BP 0.158 143.~ DP
0.179 69.6 BP 0.121 143.0 DP
0.158 70.4 BP 0.089 133.9 DP
0.121 715 BP 0.067 112.2 DP
0.089 74.4 BP
0.067 76.8 BP
0.048 77.9 BP e o T ]
0.034 78.2 BP S AR (O
0.019 78.9 BP 120) ataay o HUD s
0.016 79.0 cP T [ A v a
0.009 77.0 DP g A Ay v 10
T=60.0°C 2 poeg " A o120
. 2 N [ ] [ ]
0.867 189 BP g 60 ¢ " o ]
0.685 30.1 BP =0 LIQUID+ ° Y ]
0.467 575 BP 30 VAPOR ] 8 ]
0.390 68.9 BP r ]
0.264 83.4 BP ok P T R U SRR T
0.179 04.2 BP 0.0 0.2 04 0.6 0.8 1.0
0.158 96.2 BP MOLE FRACTION OF ISOBUTYRONITRILE
0121 99.9 BP Fig. 1. Experimental isotherms for the carbon dioxide-isobutyronitrile
0.089 100.7 BP system obtained in this study at 40.0, 60.0, 80.0, 100.0, and 120.
0.067 101.7 CcP
0.048 101.2 DP
0.034 100.3 DP 22 Table 2} Fig. 21 Wehi o),
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Table 2. Pressure-composition data for the carbon dioxide-isobutyroni-
trile system obtained in this study. BP is a bubble point, DP is
a dew point CP is a critical point

T=35.0°C
Mole fraction isobutyronitrile Pressure(bar) Transition
0.895 17.6 BP
0.703 31.8 BP
0.533 45.5 BP
0.394 50.6 BP
0.334 53.9 BP
0.260 58.9 BP
0.219 62.0 BP
0.147 65.8 BP
0.098 68.6 BP
0.071 69.9 BP
0.054 71.0 BP
0.033 74.1 BP
0.014 76.7 CP
0.009 75.4 DP
T=55.0°C
0.895 19.3 BP
0.703 42.4 BP
0.533 58.2 BP
0.394 72.0 BP
0.334 75.9 BP
0.260 83.0 BP
0.219 86.5 BP
0.147 91.3 BP
0.098 96.1 BP
0.071 97.2 BP
0.054 97.5 CP
0.033 96.8 DP
0.014 93.5 DP
T=75.0°C
0.895 224 BP
0.703 53.9 BP
0.533 73.7 BP
0.394 93.0 BP
0.334 98.8 BP
0.260 109.9 BP
0.219 114.1. BP
0.147 118.2. BP
0.098 123.7 BP
0.071 124.0 BP
0.054 124.4 CP
0.033 115.1 DP
T=95.0°C
0.895 27.2 BP
0.703 66.9 BP
0.533 90.6 BP
0.394 116.8 BP
0.334 128.2 BP
0.260 135.3 BP
0.219 140.4 BP
0.147 143.0 BP
0.098 147.1 CP
0.071 146.5 DP
0.054 140.3 DP

5 57 369
Table 2. Conitinued
T=115.0°C
Mole fraction isobutyronitrile Pressure(bar) Transition

0.895 313 BP
0.703 77.9 BP
0.533 107.2 BP
0.394 137.8 BP
0.334 147.8 BP
0.260 159.2 BP
0.219 165.1 BP
0.147 168.9 CP
0.098 165.4 DP
0.071 163.0 DP
0.054 154.3 DP
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Table 3. Pure component parameters[7, 9] used with the Peng-Robinson
equation of state

Component P (O] P (bar) Acentric factor
Carbon dioxide 311 73.9 0.225
Isobutyronitrile 291.9 37.46 0.3792
Pyridine 346.9 56.34 0.2389
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