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Densities in Liquid-Vapor Equilibrium by

Molecular Dynamics Simulation
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The equilibrium densities of liquid and gas of argon were calculated by molecular dynamics simulation. The method

was based on Maxwell construction. The calculated phase diagram was compared with the results by Lennard-Jones

equation of state satisfactory.
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Figure 1 Maxwell construction
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Figure 3 Phase boundary in Van Der Waals EOS

x1 7)WVIT® Lennard - Jones /3T A — %
Table 1 Lennard - Jones parameters for argon[6]

e/J c/m
1.7258E-21 | 3.4282E-10

K2 HTEN¥EYI2L—Y a3y ofkht
Table 2 Conditions in molecular dynamics simulation

quantities notation value
.numbfar of N 864
in basic cell
total number of
MD steps 1.00E+06
time increment dt/s 1.00E-15
ensemble NpT/NVT
initial configuration FCC
boundary condition periodic
cut off distance half of cell length
software SCIGRESS-ME[6]
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Figure 6 Vapor pressure vs. temperature, d, = 0.5 g/cm’
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Figure 7 <Ep>vs. temperature, d,= 0.5 g/cm’
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Figure 8 An example of atomic configuration
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Figure 9 Examples of time-dependences of Ep and d.
T=160K, d,=0.50 g/cm’

::¥ .'-...i. d0=‘0.5g‘/cm34
PN 1F .'... ]
5§ o8- . ]
3 o6 W
S T MRS
04 - - ]
02 o -

%o 100 120 140 160 180 200
T/K
K10 %EOREZL, d,=0.50 g/em’
Figure 10 Density d vs. temperature, d, = 0.50 g/cm’
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Figure 11 Comparison with Kolafa-Nezbeda EOS [2]
on vapor pressure
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Figure 12 Comparison with Kolafa-Nezbeda EOS [2]
on equilibrium density
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Figure 13 Comparison with Kolafa-Nezbeda EOS [2]

on equilibrium density in log scale
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