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New Still for the Study of Vapor-Liquid Equilibrium
with Relatively Small Sample Size

Takayoshi Kimura‘and Sadao Takagi*

A small recirculation still of the Brown’s type is modified by inserting a stopper against rising

of liquid level and reverse flow and a small magnetic stirrer into the path before the boiler. Details

of the modification and circulation technique suitable for determining the vapor-liquid equilibrium

with relatively small charge, ca. 57 cm?,

are described. It is shown that consistent results can be

obtained with the new still for the system benzene + cyclohexane at 313.15 K.
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Fig. 2 Apparatus for the control and measurement of pressure:
B, total condenser:
thermostat;
I, 100dm?

Equilibrium still:
ber; B, boiler;
through total condenser;
vapor trap; G, stopper against rising of liquid
level and reverse flow:
I, platinum heater; J, nichrome ribbon heater;
L, asbestos rope;
N, sintered glass chips.

C, condenser;

A, disengagement cham- iRy L
D, to vacuum
E, liquid trap; F,

H, magnetic stirrer;

M, vacuum
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cold trap:
G, water thermostat,
iron tank as a monostat;

A. equilibrium still;
D, silica gel; E, water thermostat; F, inner
H, and H,, black painted copper collar;

J, preheater; K, dry nitrogen reservoir;

L, liquid nitrogen trap for drying nitrogen gas; M, silica gel; N, precision manometer.
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Fig. 3 Correlation between boiling temperature T
and heating rate.
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Table 1 Vapor pressures of the pure substances

T/K P/Pa T/K P/Pa
Benzene 30815 19781

28815 7846 31315 24370
29315 10023 Cyclohexane
29815 12694 31315 24645
30315 15912
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Table 2 Vapor-liquid equilibrium data for the

system: benzene(1) + cyclohexane(2), at
313.15K

liquid phase .vapor phase P/ Pa

Zy Y

0 0 24370
0060358 0.090749 25215
0076741 0.112098 25405
0103613 0.145647 25722
0212933 0262068 26648
0250481 0.295648 26856
0329839 0.369307 21221
0353458 0.384077 27304
0476936 0.480271 27498
0586155 0.566891 27427
0644912 0.615100 27280
0754154 0.710507 26835
0816504 0.772730 26444
0873756 0.834282 25983
0916523 0.885331 25590
0.935346 0910111 25393
1 1 24645
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Fig. 4 Total pressure of the system: benzene(1)
+ cyclohexane(2) plotted against the mole
fraction of cyclohexane at 313.15 K:
®, present work, M, Scatchard et al.®);
O, Brewster et al.'®
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Table 3 Values of the second virial coefficients and molar volumes
for the system: benzene(1) + cyclohexane(2) at 313.15K.
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Fig. 5 The thermodynamic consistency test of
Redlich-Kister for benzene(1) + cyclohexane
(2) at 313.15K.
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