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Reliable data on the thermophysical properties of uranium in the
vicinity of the boundary of the two-phase liquid-gas region are neces-
sary for the analysis of the nuclear safety of nuclear reactors. There
are three areas of critical point estimation, corresponding to different
estimation methods: by heat of vaporization, by plasma properties,
and by extrapolation of thermal expansion data. However, these
regions of the uranium phase diagram are inaccessible for precise
experimental study due to high temperatures and high pressures.
Thus, it seems that at present the only available theoretical ap-
proach that can provide information of the thermophysical proper-
ties of a substance in the region of a hot expanded liquid is the first-
principle method of quantum molecular dynamics (QMD) based on
the electron density functional theory.
The purpose of this work is to study the thermodynamic proper-
ties of uranium in the vicinity of the boundary of the two-phase
liquid-gas region using the QMD method. The study of influence
of relativistic effects on the thermodynamic properties, QMD calcu-
lations of a detailed grid of isotherms and isochores for the liquid
phase, an estimate of the critical parameters, critical isobar and spe-
cific enthalpy of uranium are carried out. Available corresponding
experimental data are also analyzed and discussed.
Calculations were carried out in the Joint Institute for High Tem-
peratures RAS under financial support of the Russian Science Foun-
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