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Phase Transition Simulation of Hydrogen Fluoride

Rk EIK D

Al A2

Tatsuhiro Ozaki, Yosuke Kataoka

1) {BBORZ LHHWELER
2) FRBORSEAMBHAEREDIS AL

Molecular dynamics simulations were performed to investigate phase transitions in the

hydrogen fluoride.

The melting temperature, boiling temperature and critical point are studied.

The results are compared with the macroscopic experimental results and nitrogen system. The
orientation correlation function is calculated to see the hydrogen bonded nature.
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Fig.1 Molar potential energy vs. density in 4-molecule
system of hydrogen fluoride at T = 10 K.
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TIME = 1.000000e+001 ps

Fig.2 The final molecular configuration of 4-molecule
system at the density 1.19 g/cm®and T = 10K.
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Fig.3 The final molecular configuration of 256-molecule
system at the density 1.19 g/cm®and T = 10 K.
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Fig.4 Molar potential energy PE, and volume Vy, vs.
temperature at 1 atm.
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Fig. 8 Molar potential energy PE, and volume Vp, vs.
temperature at 1 atm by model 2
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Fig.6 The final molecular configuration of 4-molecule Table 1 Q-dependence of melting point T,, and boiling point
system at the density 1.19 g/cm®and T = 10 K by model T,
2.
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Fig.9 Molar potential energy PE, and volume Vi, vs.
temperature at 1 atm by nitrogen.
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Fig.10 Final molecular configurations in solid nitrogen
(left: _orientation ordered phase T = 10 K, right:
orientation disordered phase T = 20 K).
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Fig.11 Orientation correlation function  (left:
hydrogen fluoride liquid T = 200 K , right: nitrogen T =
20 K).
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Fig.12 Molecular configuration of liguid hydrogen
fluoride at T = 200K.
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