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The phase diagram of binary systems LiF-LnF3, where Ln is one of lanthanides elements
or Y, were described by Thoma [1]. For the smaller rare earth ions, starting from Ln = Eu, the
systems contain one intermediate phase LiLnF, that crystallizes in the scheelite structure,
with 14,/a space symmetry group. Among these systems, LiF-GdF3 has been experimentally
revaluated by Ranieri et al. [2] resulting in the following data: a eutectic reaction at 25 mol%
GdF; and 698°C and a peritectic reaction at 34 mol% GdF3 and 755°C. The LiF-LuF3 system
was corrected by Harris et al. [3], it was proposed a eutectic reaction at 20 mol% LuF; and
700°C, a congruent melting point at 50 mol% LuF3; and 850°C, and another eutectic reaction
at 58 mol% LuF; and 832°C.

Since crystals of LiGd;—LuxF, solid solutions are interesting to be doped with other rare
earths to develop new laser media, efforts were undertaken to study the phase relations on the
ternary system LiF-GdFs—LuF3. Therefore, the experimental phase diagram of trifluorides
compounds GdFs—LuF; has been investigated and mutual miscibility was observed only for
low temperatures, where the GdF; and LuFz present orthorhombic structure, and for the
liquid solution [4]. The pseudo-binary section between the two scheelites LiGdF,—LiLuF,
was also investigated by thermal analysis, and it was shown that scheelite mixed crystals
under equilibrium conditions are crystallizing first only from Lu-rich LiGd; xLuxFs melts x >
0.6 [5].

In this work thermodynamic simulation of binary sections belonging to LiF-GdFs—LuF;
ternary phase diagram has been performed. For calculation of LiF-GdF; section, T-X
experimental points were taken from [2]. Capacity heat and other colorimetric constants were
experimentally determined or were taken from Barin [6]. LiF-LuF3 system was completely
re-evaluated and both experimental and theoretical binary phase diagram has been set. And
finally, the experimental points of trifluoride section GdFz;—LuF; was considered from [4].
Gibbs excess energy terms for the liquid phase, which describe the effects of interaction
between the two fluorides in the liquid solution, were expressed by the Redlich-Kister
polynomial function [7]. The same model was used to describe the solid solutions phases
belonging to GdFs;—-LuF; system. Afterwards, the solidification path at LiF-GdFs—LuF3
ternary phase diagram could be extrapolated according to the formalism of Kohler-Toop.

Keywords: Phase diagrams; Computer simulation; Rare earth compounds
References

[1]R. E. Thoma, “Prog. Sci. Technol. Rare Earths”, Vol. 2, p. 90-122, Pergamon Press, New York, 1966.

[2] I. M. Ranieri, A. H. A. Bressiani, S. P. Morato, and S. L. Baldochi, J. Alloys Comp. 379, 95 (2004).

[3] I. R. Harris, H. Safi, N. A. Smith, M. Altunbas, B. Cockayne, and J. G. Plant, J. Mater. Sci. 18, 1235 (1983).

[4] 1. M. Ranieri, S. L. Baldochi, and D. Klimm, J. Solid State Chem. 181, 1070 (2008).

[5] I. A. dos Santos, I. M. Ranieri, D. Klimm, R. Fornari, S. L. Baldochi, Cryst. Res. Technol. 43 (2008) 1168—
1172.

[6] I. Barin, Thermodynamic Data of Pure Substances, VCH,Weinheim, 1993.

[7] O. Redlich, A. T. Kister, Industrial and Engineering Chemistry 40 (1948) 345-348.



