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Vapor-Liquid Equilibrium of Palmitic acid and Oleic acid System

Ryoko AIKOU, Yoshimitsu UEMURA, Michio MINOWA,
Hiroyosi MIYAHARA and Yasuo HATATE

For an effective utilization of waste food lipids (oils and fats), collection by distillation of
free fatty acids occupying 80-85% of the waste lipids is highly desirable.

As a fundamental study of the distillation separation of palmitic acid and oleic acid (high
content components) in the waste lipids, in the present work, the equilibria of these components
were measured in the wide range of liquid composition.

Finally, it is evident that this system can be treated as an ideal solution, showing the follow-
ing equilibrium relation
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where = and ¥ are palmitic acid mole fractions in liquid and vapor, respectively, and a is relative
volatility 2.026.
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Fig.1 Schematic diagram of apparatus for
vapor liquid eqilibrium measurements
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Fig.2 (a) G.C.chart of vapor phase

Table2 Experimental results

Liquid
Run Pi‘lqausle Pressure Mass_ Cal. for C)s.o & Cll_l Cal. for CISG & Cuc
balance
No. | temp. | [kPa)
[K] [%] Xx['} Y1[‘] h/x:['] Xl['] Yl['} Y)/Xl[‘]
1 471 0.4 | 9492 | 0.049 | 0.101 | 2.032 | 0.107 | 0.209 | 1.953
2 41 0.4 0.961 | 0.981 | 1.021 | 0.961 | 0.981 | 1.021
3] 4n 04 | 9741|0872 | 0.935 | 1.072 | 0.862 | 0.933 | 1.082
4 4m 04 0.766 | 0.867 | 1.131 | 0.735 | 0.863 | 1.174
5| 4m 04 0.626 | 0.783 | 1.251 | 0.604 | 0.772 | 1.278
6 475 04 |100.0 | 0.428 | 0.607 | 1.418 | 0.421 | 0.599 | 1.423
02| 188 0.4 0.326 | 0.509 | 1.559 | 0.332 | 0.518 | 1.561
8 [303~518| 2.7 — | 0.057 | 0.116 | 2.046 | 0.116 | 0.224 | 1.931
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Fig.2 (b) G.C. chart of liquid phase
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Fig. 4 Relation between boiling point and
vapor pressure of Palmitic acid
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vapor pressure of Oleic acid
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Fig. 6 Change of Equilibrium ratio of Pal-
mitic acid with liquid composition
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