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Vapor-Liquid Equilibrium of Propyleneoxide—Propionaldehyde System
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Kazuaki Yoshiki
Toru Fujii

The equilibrium vapor-liquid compositions over the whole range at atmospheric pressure have been obtained

for the system propyleneoxide-propionaldehyde.

The system was found to obey Raoult’s law quite colsely.
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Experimental results of vapor-liquid equilibria at atmospheric

pressure for PO—PA system

temp. | comp.[PO mol. fr.] | temp. | comp.[PO mol. fr.] ‘ temp. | comp[PO mol. fr.]
No.| (corr.) | Ne.| (corr.) |— i No.| (corr.)

[°Cl liquid | vapor 1 [“C] liquid ‘ vapor | [°C] liquid | vapor
3 34.7 0.961 0.977 20 40.1 0.570 0.682 39 41.4 0.441 0.570
4 34.8 0.958 0.975 21 40.4 0.549 0.664 40 39.1 0.653 0.758
7 47.2 0.029 0.044 22 40.4 0.552 0.664 41 40.5 0.530 0.654
8 46.7 0.086 0.129 25 39.6 0.587 0.700 42 37.4 0.751 0.830
10 43.4 0.257 0.370 27 35.9 0.846 0.900 45 38.5 0.684 0.786
11 44.2 0.225 0.307 29 36.8 0.803 0.%68 46 38.2 0.739 0.822
13 41.8 0.451 0.569 32 36.1 0.862 0.911 47 47.2 0.033 0.052
14 45.2 0.172 0.248 34 46.2 0.104 0.158 48 44.2 0.212 0.303
15 41.9 0.420 0.534 35 44.2 0.243 0.328 49 41.8 0.380 0.493
16 45.1 0.191 0.269 36 40.7 0.444 0.568 50 43.0 0.291 0.394
17 40.6 0.501 0.611 [ 37 42.2 0.383 0.509
19 43.1 0.324 0.435 38 42.1 0.399 0.517
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Fig. 1 y vs. x diagram for PO-PA system at atmospheric pressure

—: Raoults law, o : experimental point

Table 2 Activity coefficients of PO and PA

XPO 7PO TPA xXpo 7ro TPA XPO Yro TPA
0.029 0.97 1.01 0.380 0.99 1.02 0.587 0.98 0.98
0.033 1.00 1.00 0.383 1.00 0.98 0.653 0.97 0.96
0.086 0.97 1.00 0.399 0.98 0.99 0.684 0.98 0.95
0.104 1.00 1.00 0.420 0.97 0.99 0.739 0.96 0.97
0.172 0.98 1.00 0.441 1.00 0.97 0.751 0.98 1.00
0.191 0.96 1.00 0.444 1.02 1.01 0.803 0.98 1.00
0.212 1.01 1.01 0.451 0.96 0.98 0.846 1.00 1.00
0.225 0.96 1.02 0.501 | .0.97 1.01 0.862 0.99 0.99
0.243 0.95 1.00 0.530 0.99 0.96 0.958 0.99 0.96
0.257 1.04 0.99 0.549 0.97 0.98 0.961 1.00 0.96
0.291 0.99 1.02 0.552 0.96 0.98 1

0.324 0.98 0.99 0.570 0.97 1.00 H
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Table 3 Smoothed yvsx for PO—PA system at atmospheric pressure

xpro ypo “ xXro yro xpn ypO
0.000 0.000 0.300 0.410 0.750 0.832
0.020 0.033 0.350 0.468 0.800 0.868
0.040 0.063 0.400 0.521 0.850 0.903
0.060 0.094 0.450 0.572 0.900 0.938
0.080 0.124 0.500 0.619 0.920 0.951
0.100 0.152 0.550 0.667 0.940 0.964
0.150 0.222 0.600 0.711 0.960 0.976
0.200 0.288 0.650 0.753 0.980 0.988
0.250 0.351 0.700 0.794 1.000 1.000

Table 4 Basic data for caribration 100¢

v:zlglgt r:li;n wt. ratio/area ratio

(PO/PA) | (p(/Pa) |

0.09763 0.134 0.73

0.1022 | 0.149 0.69 HE

0.1071 0.138 0.78

0.2993 0.367 0.82

0.2995 0.401 0.75

0.6993 0.883 0.79 1k

1.036 1.24 0.84 Z

1.040 1.34 0.78 E

1.969 2.31 0.85 %

1.973 2.38 0.83 0%1

4.130 4.78 0.86

8.043 8.75 0.92 X i

11.13 12.3 0.90 -

12.85 14.1 0.91 | PP U PP

100

area ratio A

Fig. 2 Relation between weight ratio and area ratio

in gaschromatogram for PO-PA
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