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Abstract—High pressure binary vapor-liquid equilibria of carbon dioxide-tetralin system is investigated
by using circulation type experimental apparatus which adopt microsampling technique with expended volume
measuring system. The apparatus with this analyzing technique was tested by comparing the measured vapor-
liquid equilibrium data of carbon dioxide-tetralin at 344.2 K with those of Prausnitz et al. The binary phase
equilibrium data of carbon dioxide-tetralin was obtained at temperatures of 313.2 K and 3732 K in addition
to that of 3442 K and pressure from 5-6 MPa to near mixture critical pressure. The mixture density data
are also obtained by calibrating the accurate volume of sampling loops. The solubility of carbon dioxide
in liquid phase decreases and the solubility of tetralin in vapor phase increases as the temperatures increases
at constant pressure.
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Fig. 1. A schematic diagram of experimental apparatus.
1. Equilibrium cell 11. Air bath
2. Liquid circulation 12. Vacuum pump
pump 13. Check valve
3. Liquid sampling 14. Thermocouple
valve 15. Solvent injection
4. Vapor circulation syringe
pump 16. Solvent injection
5. Vapor sampling valve valve
6. Relief valve 17. N, gas cylinder
7. Pressure gauge 18. Sample trap
8. Metering pump 19. Volume measuring
9. CO; bomb cylinder

10. Liquid mixture
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Fig. 2. Comparison of mole fraction for carbon dioxide-
tetralin system obtained from this work & Praus-
nitz et al. work (1990).
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Fig. 3. Mole fraction of carbon dioxide as a function of
pressure for carbon dioxide-tetralin system at dif-
ferent temperatures.
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Table 1. Phase equilibrium data for binary carbon dioxide-tetralin system

Pressure(MPa) Mole fraction of CO, K-factor (Y/X) Density X 10~ 3(Kg/m®%)
Liquid(X) Vapor(X) Kcarbon dioxide Kietratin Liquid Vapor
Temperature=313.2 K
5.22 0.357 0.999 2.7927 0.0047 0.9535 0.1355
6.34 0437 0.996 2.2655 0.0178 0.9985 0.2145
814 0.555 0.980 1.7658 0.0449 0.9945 0.2852
9.39 0.631 0.935 15103 0.1274 0.9921 0.4996
11.44 0.704 0.924 1.3125 0.2568 0.9710 0.7224
13.04 0.791 0.908 1.1479 0.4401 0.9865 0.7808
Temperature=344.2 K
5.59 0.271 0.998 3.6826 0.0027 0.9760 0.1064
8.23 0.387 0.997 2.5762 0.0049 0.9876 0.1634
10.54 0.485 0.993 2.0474 0.0135 0.9653 0.2688
12.99 0.587 0.990 1.6865 0.0242 0.9866 0.3824
14.65 0.647 0.979 15131 0.0595 0.9943 0.5082
16.51 0.698 0.953 1.3653 0.1556 0.9995 0.5769
18.26 0.765 0.907 1.1751 0.4298 0.9641 0.6977
Temperature=373.2 K
6.16 0.262 0.998 3.8091 0.0027 0.8018 0.1138
9.16 0.368 0.997 2.7092 0.0047 0.8422 0.1889
11.62 0.447 0.994 22237 0.0108 0.8883 0.2460
16.73 0.594 0.989 1.6649 0.0271 0.8954 04270
19.13 0.648 0.973 15015 0.0767 0.9199 0.5606
2145 0.699 0.956 1.3676 0.1461 0.9131 0.6767
23.66 0.781 0914 1.1702 0.3926 0.7648 0.8750
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Fig. 4. Measured vapor and liquid densities as a function
of pressure for carbon dioxide-tetralin system at
different temperatures.
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