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Abstract—To investigate vapor-liquid equilibrium composition of carbon dioxide-toluene system, a circulation
type experimental system circulating both the vapor and liquid phase has been built.

A newly built equilibrium apparatus was tested by comparing the measured vapor-liquid equilibrium data for the
system carbon dioxide-toluene at 393.2K with those of Ng and Robinson.

The binary experiments of carbon dioxide-toluene are conducted to get phase equilibrium and mixture density data
at 333.2K, 363.2K in addition to the temperature of 393.2K and pressure from about 4MPa up to near mixture critical
point.

As a result, as the temperature increases lhe‘solubility of carbon dioxide in liquid phase decreases and the solubility
of toluene in vapor phase increases at constant pressure, and at any temperature, both the vapor and liquid densities
approach to the mixture critical density as the pressure increases.
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Fig. 1. A schematic diagram of experimental ap-
paratus.
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Table 1. Phase equilibrium data for carbon dioxide-toluene system

Pressure Mole fraction of CO, K-factor (Y/X) Density x 10-3Kg/m3)
(MPa) Liguid(X) Vapor(Y) Kco, Kiouiene Liquid Vapor
Temp.=333.2K
4.45 0.3482 (.9888 2.8397 0.0172 0.7608 0.0910
6.44 (.4944 0.9889 2.0002 0.0220 0.8175 .1518
8.163 0.6441 0.9861 1.5309 0.0391 0.8375 0.2258
9.797 0.8169 0.9568 1.1713 0.2359 0.7861 0.3834
Temp. = 363.2K
3.975 0.2332 0.9753 1.1822 (.0322 0.7159 0.0693
6.075 0.3439 0.9776 2.8427 0.0341 0.7546 0.1169
8.35 0.4564 0.9761 2.1387 0.0440 0.8027 0.1838
10.3 (1.5673 0.9727 1.7146 0.0631 0.8057 0.2519
12.38 .6910 (.9612 1.3910 0.1256 0.2847 0.3781
13.3 0.7790 0.9432 1.2108 0.2570 0.7344 0.4772
Temp. = 393.2K
6.438 0.2922 0.9548 3.2676 0.0639 0.7467 0.1109
8.938 0.39535 0.9543 24129 0.0756 0.7499 0.1701
11.11 (1.4898 0.9481 1.9357 0.1017 0.7808 0.2391
13.58 (.5950 .9320 1.5664 0.1679 0.7866 0.3369
15.35 0.7016 0.8879 1.2655 0.3757 0.7192 0.4760
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Fig. 4. Experimental K-factors as a function of
pressure for carbon dioxide-toluene sys-
tem at different temperatures.
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