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Abstract — High-pressure phase behavior for the binary mixture of 1-propanol with supercritical CO, has been mea-
sured by means of a high-pressure phase equilibrium apparatus equipped with a variable-volume view cell. The equi-
librium loci of the pressure - composition and pressure - temperature were obtained for the binary mixture of 1-propanol
+ CO, system at 305.15K, 313.15 K, 323.15 K and 333.15 K, and from 2 MPa to 11 MPa. The critical temperature of
the mixture increased with the temperature. The pressure-composition line for the binary mixture of CO,-1-propanol
system showed a typical type-1I phase behavior. The experimental P-x envelopes were correlated by using the Peng-
Robinson equation of state in a satisfactory manner to obtain the parameters with k;=0.116 and 1,=—0.065.
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Table 1. Physical properties and acentric factor of materials used in
this work[8]

Component MW  T,(K) T.(K) P.(MPa) acentric factor
CO, 44.01 195.0 304.1 7.38 0.225
1-Propanol ~ 60.10  370.3 536.8 5.17 0.623
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Fig. 1. Schematic diagram of the experimental apparatus.

1. Water 9. Variable-volume cell
2. Pressure generator 10. Light source

3. Pressure gauge 11. Bore scope

4. Piston 12. Camera

5. Sapphire window 13. Monitor

6. Magnetic bar 14. Temperature indicator
7. Stirrer 15. Heater

8. Air bath 16. Heating controller
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Fig. 2. Phase diagrams for binary mixtures of type I (top) and II
(bottom)[9]. In this work, component a is CO, and compo-
nent b is 1-propanol.
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Fig. 3. The correlation of VLE of carbon dioxide-1-propanol system
with the Peng-Robinson EOS (k;=0.116, 1;~=-0.065).
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Fig. 4. The P-T diagram of the carbon dioxide + 1-propanol binary
mixture. The experimental critical loci of this work are com-
pared with the literature data (A this work, A Yeo et al. [14],
M experimental UCEP, Lam ef al. [15]. --- sketched line,
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Table 2. Experimental vapor-liquid equilibrium data of the carbon
dioxide (1) + 1-propanol (2) system

Pressure (MPa)
xﬁl:nf;?gz’éle 305.15K  313.05K  323.15K  333.05K
0.965 6.76 8.14 931 10.69
0.921 6.62 7.93 9.38 11.03
0.883 6.55 7.86 931 10.96
0.770 6.44 7.79 8.96 10.48
0.628 627 7.38 8.48 9.93
0.545 621 7.03 8.07 9.17
0.504 593 6.90 7.93 8.83
0.403 5.17 6.00 6.69 7.52
0321 441 5.10 5.79 6.41
0.262 3.72 441 496 5.59
0.172 276 3.10 345 3.86
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Table 3. Correlation results for the carbon dioxide (1) + 1-propanol
(2) system by using the Peng-Robinson equation of state (see
Eq. (7) and (8) for RMSE and AAD, respectively)

Temperature Pressure Liquid-CO, Liquid-propanol

305.15K 2.92 0.62 0.46 522

RMSE 313.15K 2.03 0.47 0.21 1.37

(%)  323.15K 0.98 0.34 0.22 2.71
333.15K 1.24 0.60 0.73 16.67
305.15K 2.29 0.46 0.32 1.80

AAD 313.15K 1.74 0.41 0.19 0.78

(%) 323.15K 0.86 0.30 0.18 1.03
333.15K 1.05 0.52 0.47 542
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