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Phase Transition Simulations on Xenon
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Phase transitions are studied by molecular dynamics simulations on xenon. The melting
temperature, boiling temperature and critical point are examined between liquid and vapor phase.
The obtained values are not so good corresponded with the macroscopic experimental ones. The
12-6 Lennard-Jones potential function seems to give too high boiling points, which is used

commonly in rare gas system.
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Fig.1 Volume and potential energy vs. temperature plots
by 100,000[steps] simulations
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Fig.2 Volume and potential energy vs. temperature by
1,000,000[steps] simulations
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Fig.3 \Wolume and potential energy vs. temperature at
10 atm by 100,000[steps] simulations
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Fig.4 Volume and potential energy vs. temperature at
10 atm by 1,000,000[steps]

Fig.4 £ 0 105 K,194 K CHHIRRE L L2 Huftfi,
BRLIZEBNDND,

4.4 FEH%E100 atmIZEZ B

0.00E+00 : ’ ’ 6.00E-05
50 100 150 200
-2.00E+03 } 5.50E-05
--Pem/(J/mol)

-4.00E+03 | { 5.00E-05 __
= -=Vm/(m3/mol) °
= £
= -6.00E+03 [ ! 4.50E-05F
~ e
I.I_IE \E
o >

-8.00E+03 | { 4.00E-05

-1.00E+04 } { 3.50E-05

-1.20E+04 L 4 3.00E-05

T/K

Fig.5 VWolume and potential energy vs. temperature at
100 atm by 100,000[steps] simulations
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Fig.6 Volume and potential energy vs. temperature at
100 atm by 1,000,000[steps] simulations
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Fig.7 Reduced volume and potential energy vs.
temperature by 100,000steps simulation on Xenon
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Fig.8 Reduced volume and potential energy vs.
temperature by 1,000,000steps simulations  on Xenon
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TablelComparison between MD and macroscopic

experimental results®
T/K | TY/K | T/K |Pfatm| a/(atm*L%/mol?) | b/(L/mol) | AH/(kJ/mol)

Exp |161.3|166.1|289.6 | 57.6 4.25 0.05105 7.39
MD | 105 | 190 |212.2| 42.8 2.98 0.050798 12.6
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Fig.9  Wolume and potential energy vs. temperature in
argon
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