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Widely used correlation of the thermodynamic properties of 4f element compounds is a dependence of enthalpy of atomization from the atomic number of a 4f element (n). The plot (see Figure, left plot) of ∆atH0298 (LnCl3) versus n is a broken line with maxima at LaCl3, GdCl3, and LuCl3 and minima at EuCl3 and YbCl3. In addition, this curve demonstrates an increase in the enthalpy of atomization on going from DyCl3 to ErCl3; i.e., there is the double periodicity of properties [1].
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As was shown in [2] some special features of changes in the enthalpy of sublimation over series of such compounds are well seen in the dependence of ∆subH°298 on the position of the 4f metal in the lanthanide series (see Figure, right plot). A decrease in the coordination number (CN) of a 4f metal in the crystal lattice of the corresponding compound leads to a lower ∆subH°298 value. This is observed in passing from β-YF3 to LaF3-type structures of metal trifluorides. A similar phenomenon is characteristic of metal trichlorides and dichlorides [2]. Moreover, the absolute value of the enthalpy of sublimation reflects the stability of the compound and its resistance to thermal actions. Indeed, samarium and europium trifluorides having the lowest enthalpies of sublimation in the series of 4f metal trifluorides show a tendency to decompose at high temperatures. 

As expected such a kind of correlations are typical of other series of like 4f compounds.
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