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Abstract

Vapor-liquid equilibriura data for the binary systems of methanol-methyl ethyl ketone, ethanol-methyl ethyl
ketone, methyl ethyl ketonc—n-propanol and methyl ethyl ketone—a-butanol were investigated.

In these systems, vapor-liquid equilibrium data for methyl ethyl ketone—n-propanol and methyl ethyl
ketone—n-butanol system were measured under atmospheric pressure.

In order to confirm the accuracy of experimental results, the =x-y data obtained are thermodynamically
analyzed with the Herington’s consistency test, and checked with the relations of activity coeflicients and
Q-functions to the liquid phase compositions.

It was shown that the logarithmic value of relative volalility (log @) exhibited a linear function of the liquid
composition (z) for systems.

And these linear relationships for each of four systems indicate a strong tendency falling into a single
point, when each line is extended.

The present study proposed the empirical equations by which x-y data for each binary system of methyl
ethyl ketone-alcohols can be estimated.

And the x-y data estimated by the proposed equations are compared with the experimental data, and proved

to be in a good coincidence with them.
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Table 1. Fhysical Properties of Material used
: Densuy pﬁ-" : Refractlve Index nD20 Boiling Point °C.
Materials lormms e
i Ezperimental | Literature 9) Experimental, Literature {9) | Experimental ] Literature (10)
M. E. K . 0.8049 | 0. 8047 1. 3789 1. 3785 \l 79.5 79.6
n-Propanol f 0. 8031 i 0. 8035 1. 3852 1. 3855 97.9 97.8
n-Butanol 0.8096 | 0. 8098 1.3993 1. 3992 116.8 J 117.0
ko 2 syt
el S B —HHEES HEWs e, ME 3. KBMER
Z FEERS =3 R, Bird 2 PHELS JiES
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Table 2. Operation Conditions of Gas Chroma!ography

‘Igstrument Perkm E]mer ~900 I
Column 0.4 mm@X1.5m st. st. tube
Packing material | P.E.G —1, 500

Detector F.I1.D.

Column oven 100°C (M. E. K-2-PrOH System)

temperature | 120°C (M. E. K-%-BuOH System)
‘Manifold
temperature 150°C
Injector
temperature 200°C
‘Carrier gas
flow rate | N; 75 ml,/min.

10 mm/min.

'Lhart speed

.
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Fig. 1 Equilibrium Diagram for Methy! ethyl ketone-Alcohol

Systems (1 atm.)
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Table 3. Vapor-liquid Equnllbrlum Data (1 atm.)

M F K ~71- Prpanol System M E. K-7-Butanol System
| 'Vlole fractwn Mole fraction
eeC. | of M #°C. ‘_ of M.E.K.
T l y z ]y
94.8  0.054] 0.125 111. 2\ 0. 071‘ 0. 246
93.0/  0.093  0.206 108.2]  0.112,  0.356
oL§  0.128  0.271, 105.4)  0.160]  0.447
90.3  0.1711  0.337 ‘ 102.3  0.219)  0.541
88.9  0.235 0. 413‘} 99.2l  0.287  0.620
87.7)  0.284]  0.469, 96. og 0.367,  0.698
8.1  0.866]  0.547 93.71  0.432  0.745
84.9  0.440  0.605 90.9,  0.526,  0.805
83.8  0.533 0. 677\1 88.5  0.610  0.847
83. 5] 0.572 101 85.8  0.708  0.894
2.5 0.641 0. 748“ 84.1  0.781)  0.922
8.6  0.730,  0.810 82.6  0.843  0.947
8.0/  0.804  0.859! 81.6  0.895  0.965
8.4/ 0. g9 0.909 8.7, 0.940  0.981
79 9w 0.943  0.957) - — —
1, £ £
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Fig. 2 Activity Coefficient vs. Composition for Methyl ethyl ketone-Alcohol Systems
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Table 4. Results of Herington' s Consistency Test

Systems D 1 ] b.p. l_)lé:.mge
MeOH—M. E. K 1.41 6.95 15.6
EtOH—M. E.K 1. 85 0.51 5.6
M. E. K—#n-PrOH 3.09 7.74 19.4
M. E. K—n-BuOH 2.45 15.90 37.4
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Fig. 4 Herington Test for Methyl ethyl ketone-Alcoho! Systems
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Fig. 5 loga vs. x for Methy !ethyl ketone-Alcohol Systems
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Fig. 6 logx vs. x
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Nomenclature

P° : Vapor pressure of pure component corresponding

Table 5. Comparison with Empirical Equation

M. E.K—#-Propanol System

M. E. K—#-Butanol System

Deviation

z Y obs. Y cale. Deviation x Y obs. Y cale.
0. 054, 0.125 0.132 —0. 007] 0. 071 0. 246 0. 253 ~-0.007
0. 093 0. 206] 0. 209 —0. 003 0.112 0. 356 0. 356 0. 000
0.128 0.271 0. 270 -+0.001 0. 160 0. 447 0. 4491 —0.002
0. 171 0. 337 0. 334 +0. 003 0. 219 0. 541 0. 541]1 0. 000
0. 235 0.413 0.415 —0. 002 0. 287 0. 620] 0. 622E —0. 002
0. 284 0. 469 0. 469 0. 000 0. 367 0. 698 0. 696; +-0. 002
0. 366 0. 547 0. 546 +0. 001 0.432 0. 745 0.746; —0.001
0. 440 0. 605 0. 606 —0.001 0. 526 0. 805:1 0. 8051 0. 000
0.533 0.677 0.676 +0. 001 0. 610, 0. 847; 0.849 —-0.002
0.572 0.701 0. 702! —0. 001 0. 708 0. 894 0. 894[ 0. 000
0. 641 0. 748 0. 749 —0. 001, 0. 781 0. 922 0. 923‘ —0.001
0. 730 0. 810 0. 808 +0. 002 0. 843 0. 947 0. 946 -+-0. 001
0. 804, 0. 859, 0. 858 -+0. 001 0. 895 0. 965 0. 965 0. 000
0. 879 0. 909 0. 909, 0. 000 0. 940 0.981 0. 980; ~+-0. 001
0. 943 0. 957 0. 956 ~+0. 001
Mean Deviation +:0.002
Mean Deviation +0. 002]
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to observed boiling point
x : Mole fraction in liquid phase
¥ : Mole fraction in vapor phase
a : Relative volatility
7 ¢ Activity coefficient in liquid phase (=zy/P°z)
= : Total pressure of system
MeOH : Methanol, EtOH ; Ethanol
7-PrOH : n-Propanol, n-BuOH ; n-Butanol
M. E.K : Methyl ethyl ketone
Subseripts

1,2 : Component identity
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