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Abstract: Based on theory of vapor-liquid equilibrium, an experimental equipment was designed to
measure vapor-liquid equilibrium data of Pb-Sb alloy. The results show that azeotropic phenomena exists in
Pb-Sb alloy, which occur between 10% and 20% of molar content of antimony in Pb-Sb alloys. Activity
component coefficients of Pb-Sb alloys are calculated by molecular interaction volume model. Average

relative deviation and average standard deviation are 0. 08% and =40. 005, respectively, which proves
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that molecular interaction volume model is suitable for calculating activity component coefficients of Pb-Sb

alloys. Vapor-liquid equilibrium phase diagrams (T —ax — y diagrams) of Pb-Sb alloys are calculated and

plotted by molecular interaction volume model combined with vapor-liquid equilibrium theory. The results

show that there is no azeotropy and there is a big deviation from experimental results. The results show

that accuracy of saturated vapor pressure of pure metals, molecular form of metal volatilization, bonding

force between atoms of liquid metals, surface tension and viscosity of liquid metals all affect calculation

results of vapor-liquid equilibrium of alloys, which are not taken into account in current vapor-liquid

equilibrium theory. It is pointed out that in this study the next step in study of vapor-liquid equilibrium of

alloys is to measure saturated vapor pressure of pure metals from experimental point of view. Based on

this, the present vapor-liquid equilibrium theory is developed by combining interatomic binding force and

molecular volatilization state so that to be used to calculate azeotropic alloys system and serve vacuum

distillation better.

Key words: Pb-Sb alloys; azeotropic; vapor-liquid equilibrium
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apparatus for preparation of alloys
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Table 1 Vapor liquid equilibrium
data of Pb-Sb alloy
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Table 2 Parameters for calculating coordination numberst**
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Table 3 Calculated results of MIVM and
experimental data of activity coefficient of
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Fig. 2 Flow chart for calculating vapor-liquid equilibrium
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