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Abstract

The vapor-liquid equilibriuma data of z-propyl alcohol (1)-#-propyl acetate(2) system having
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similar physical properties and showing the azeotropic composition x,=0.63 mol. fraction at
94. 2°C were experimentally measured under atmospheric pressure. The experimental data
were proved to be correct by the Herington test method. In order to eliminate or shift the
azeotropic composition of the system, three kinds of additives such as LiCl, CaCl, and Urea
were added into the system in the extent of saturation and then the new vapor-liquid equilu-
bruim data were obtained, and the effect of each additive was investigated. By adding
additive the azeotropic points were shifted to some extent, but not disappeared in any case.
For the case of LiCl the salt effect shows remarkably large, the next of CaCl,, and Urea
shows the smallest effect. In addition of the measurement, the solubility of LiCl, CaCl, and
Urea in the system were determined at their respective boiling points. The salt effect param-
eter(k;) calculated from experimental data by aid of the Furter equation represents a good.
coincidence with the experimental results.
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Fig. 1. Vapor-Liquid Equilxbrmm Diagram for
n-Propylalcohol-n-Propylacetate System
Saturated With Salt(latm).
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Appendix

Table 1. Vapor-Liquid Equilibrium Data for n-
Propylalcohol-rn-Propylacetate System.

(latm)
I&gn Temperagtge x | y
1 96. 62 0.931  0.913
2 96. 13 0.854 | 0.838
3 95.62 0.792 | 0.770
4 95. 45 0.755 | 0.737
5 95.12 0.705 ' 0.693
6 94. 84 0.654 0.649
7 94.42 0.635  0.635
8 94. 64 0. 632 1 0. 637
9 94. 45 0.541 0. 565
10 95.92 0. 501 0.534
11 96.82 0.435 0. 496
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Table 3. Vapor-Liguid Equilibrium Data for n-
Propylalcohol-n-Propylacetate Saturat-
ed with CaCl;(1atm).

Table 2. Vapor-Liquid EquilibriumData for n-
Propylalcohol-n-Propylacetate Saturat-

ed with LiCi(atm).

Run, | Tempera- Solubility
ture x y |of LiCl N3
No. °C (wt%)
1 98. 14 0. 0852} 0. 183 0.997 | 0. 0239
2 97.22 10.127 | 0.214 1.037 | 0. 0235
3 96. 64 [0.235 | 0. 276 1.692 | 0.0362
4 96. 45 0. 312 | 0. 283 2.643 | 0. 0541
5 96. 67 10.396 | 0.308 4.052 | 0. 0791
6 96.92 |0.483 | 0.348 5.696 | 0.1048
7 97.25 10.525 | 0. 369! 6.754 | 0.1205
8 97.79 10.575 | 0.397 7.674 | 0.1331
9 98. 62 (0.692 | 0.472 9.292 | 0. 1510
10 100.32 {0.771 | 0. 554 11.142 | 0.1720
11 100. 78 {0.812 | 0. 607 11.672 | 0.1725
12 101. 45 (0. 847 | 0. 647 11.710 | 0.1730
13 102.62 |0.913 | 0.772 12.236 | 0.1740
14 103.42 (0.957 | 0. 854l 12.635 | 0.1778

Run. | Tempera- Solubility
No. ;turSC x y lof CaCl, N;
‘ P (wt%)
1 99.26 | 0.085| 0.175|  0.164 | 0.00144
2 97.02 | 0.123' 0.226  0.182 | 0.00155
3 95.54 | 0.248 0.288]  1.754 | 0.00625
4 95.04 | 0.376) 0.334]  4.392 | 0.0345
5 94.54 | 0.518 0.412]  8.504 | 0.0630
6 95.08 | 0.687 0.516  15.526 | 0. 1066
7 95.32 | 0.712 0.533  17.642 | 0.1223
8 95.86 | 0.754/ 0.585  20.24 | 0.1384
9 96.54 | 0.802 0.642]  22.275 | 0.1500
10 97.48 | 0.828 C.671] 23.15 | 0.1544
11 98.62 | 0.875 0.736  24.587 | 0.1609
12 99.84 | 0.890, 0.772  26.394 | 0. 1690
13 100.15 | 0.920, 0.805|  27.472 | 0. 1770

Table 4. Vapor-Liquid Equilibrium Data for n-Propylalcohol-n-Propylacetate Saturated with Urea

Run. No. Temperature °C x ¥ Solubll(l‘?;?g)f Urea N3
1 97.82 0.095 0.137 1. 457 0. 0236
2 96. 58 0.178 0. 240 2. 248 0.0350
3 96. 24 0.282 0.311 3.496 0.0517
4 96. 08 0. 357 0. 360 4.014 0.0572
5 95. 82 0. 402 0.378 6. 601 0.0912
6 96. 05 0. 546 0. 485 7.085 0.0913
7 96. 52 0. 654 0.572 9.582 0.1171
8 96. 89 C.702 0.612 10. 702 0. 1250
9 97.28 0.747 0. 654 12. 083 0. 1393
10 97.84 0. 818 0.742 13. 376 0. 1482
11 98. 56 0. 865 0.798 14. 275 0. 1540
12 99. 14 ¢. 918 0. 863 14. 925 0.1572
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Nomenclatures

N;: Mole fraction of component ¢ in Liquid

Nis Mole fraction of component ¢ in Liquid
phase adding salt(salt free basis)

x; Mole fraction of component / in Liquid

y: Mole fraction of component ¢ in Vapor

yis Mole fraction of component 7 in vapor
phase adding salt(salt free basis)

T Temperature °K

=  Total pressure

p:® Vapor pressure of pure component { at
temperature in question

R Gas constant

F® Free energy of component 7 in its stand-
ard state

T; Activity coefficient of component

«  Relative volatility

i Chemical potential of component £

C Empirical constant

ks> Salting out parameter of z-propylacetate

k31 Salting out parameter of z-propylalcohol

k3 Salt effect parameter

Subscripts

i

“1” denotes z-propylalcohol component
“2” denotes z-propylacetate component
“3” denotes salt component
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