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Fig. 1 Perspective of the molecular configuration
for an equimolar mixture of H,0/N obtain-
ed by the molecular dynamics(MD)simula-
tion at t=50ps, T=700K and p=1. 22g/crt:0pen
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Fig. 2 Pair Correlation functions of the equimolar
mixture of H,O0/N, derived from the MD
simulation at T=700K and =1.22g/cd
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Fig. 4 Temperature dependence of the sum of the
local mole fraction, X 5. for the equimolar H,
O/N; mixture at p=1.22g/cd obtained by
the MD simulations.The cross point of the
two lines at T=1400K defines the boundary
of the phase separation
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Fig. 6 Boundaries of the phase separation for the
H,O/N mixture at constant number density
estimated on the basis of the van der Waals 1
fluid model, open circles:2.58 x 10%
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Fig. 7 Comparison of the boundaries for the phase
separation in the equimolar H,0/N, mixture
calculated by the molecular dynamics simula-
tions and by the van der Waals 1 fluid model,
closed circles:molecular dynamics simula-
tions, open circles:van der Waals 1 fluid
model
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High pressure phase separation:
Examination of the van der Waals 1 fluid model on the basis of the molecular
dynamics simulations.

by Hideo SYOJI*, Mitsuo KOSHI*, and Horoyuki MATSUI*

Molecular dynamics (MD)simulations for the high pressure and high temperature fluid
mixtures have been performed to investigate the effects of phase separation on the detona-
tion properties. By using the EXP —6 intermolecular potentials, calculations were carried
out for fluid mixtures of H,O/N at conditions relevant to high pressure detonation. The
calculated running coordination numbers and pair correlation functions indicated that the
phase separation in equimolar mixtures of H,O/N; could occur below 1400K at p=1.22g /
crf, while the temperature boundary for the phase separation could be extended to T=2200
Kat p=1.68 g /cd. In order to obtain the analytical equations of state for the calculations of
detonation properties, van der Waals 1 fluid (vdw1f) model combined with exp—6 interac-
tion potentials was examined by comparing with the MD calculations. It was found that the

maximum difference in the compressibility factors and excess internal energies calculated
by MD and by vdw1f model was about 20%.0On the other hand, the boundaries for the

phase separation in the H ,O/N; mixture estimated on the basis of the vdw1f model agreed
well with the resuits of the molecular dynamics simulations.
(*Department of chemical system engineering, University of Tokyo, 7—3— 1
Hongo, Bunkyo —ku, Tokyo 113, JAPAN)
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