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The Prediction of Vapor-Liquid Equilibrium Data for
Ethanol/3-methyl-1-butanol System at Constant Temperature
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Abstract Recently, an understanding of new sources of liquid hydrocarbons such as bio-ethanol is economically
very important. Successful design of distillation columns in a separation process depend on the availability of
accurate vapor-liquid equilibrium data. For the binary system of Ethanol/3-methyl-l-butanol mixture, isothermal
Vapor-liquid equilibrium data were measured at temperature of 50, 55, 60, 65, 70, 75 and 80°C. An empirical
relation to predict Vapor-liquid equilibrium data was obtained from the above measured data. The predicted
values are compared with the measured ones to be in a good agreement within accuracy of +£0.0005, +£0.0022.
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1. cock : raw material inlet 9. digital manometer
2. cock : liquid phase outlet 10. cock

3. cock : vapor phase outlet 11. manostat

4. magnetic stirrer 12. trap

5. thermometer in liquid phase (controller) 13. cock(capillary)

6. thermometer in vapor phase 14. vacuum pump

7. Ni-Cr wire 15. transformerl

8. condenser 16. transformer2

[Fig. 1] Schematic diagram of the vapor-liquid equilibrium
experiment[14].
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[Fig. 3] Vapor-liquid equilibrium diagram for Ethanol/

3-methyl-l-butanol system at 50°C[15].
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[Fig. 4] Vapor-liquid equilibrium diagram for Ethanol/
3-methyl-l-butanol system at 55°C[15].
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[Fig. 5] Vapor-liquid equilibrium diagram for Ethanol/
3-methyl-l-butanol system at 60°C.
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[Fig. 6] Vapor-liquid equilibrium diagram for Ethanol/
3-methyl-l-butanol system at 65°C.

0.5} .

e Exprement
O Lee Calculation
4 modified UNIFAC J

[Fig. 7] Vapor-liquid equilibrium diagram for Ethanol/
3-methyl-l-butanol system at 70°C.
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[Fig. 8] Vapor-liquid equilibrium diagram for Ethanol
/3-methyl-l-butanol system at 75°C.
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[Fig. 9] Vapor-liquid equilibrium diagram for Ethanol
/3-methyl-l-butanol system at 80°C.
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Nomenclatures

Q- modified-UNIFAC(Dortmund) group
interaction parameter between
main groups n and m [K]

b, : modified-UNIFAC(Dortmund) group
interaction parameter between
main groups n and m

Chm : modified-UNIFAC(Dortmund) group
interaction parameter between
main groups n and m [K"]

E : auxiliary property for component I
[surface fraction/mol fraction]

q; : relative van der Waals surface area of
component i

Q,, : relative van der Waals surface area of
subgroups k

T : temperature [K]

V; . auxiliary property for component I
[volume fraction/mol fraction]

VZ-, : empirically modified Vi—value

T : mole fraction in liquid phase

: mole fraction in vapor phase

2060

B : intercept
calc. : calculation
diff.  : difference
exp. : experimental

Greek letters

r k : group activity coefficient of group
k in the mixture

r k(i') : group activity coefficient of group
k in the pure substance

Yi : activity coefficient of component i

m : surface fraction of group m in the

liquid phase
(4)

12 : number of structural group of type
k in molecule i

"4 : modified-UNIFAC group interaction

nm

parameter between groups n and m
: relative volatility

™ : temperature
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