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The crystallographic analysis of 3476 compounds containing 4044 

coordination polyhedrons LnOn (Ln = La – Lu) has been carried out 
(data have been taken from [1] and [2]). Coordination numbers (CN) 
of all atoms, coordinates of missing hydrogen atoms and characteris-
tics of Voronoi-Dirichlet polyhedrons (VDP) of Ln atoms have been 
calculated by means of program complex TOPOS [3]. It was found 
out that CN(Ln) changes from 3 to 12, growth of CN is accompanied 
by increase  of r(Ln-O) but VDP volume (VVDP) of Ln atom depends 
only on Ln nature and its oxidation state. In our opinion this fact may 
be an evidence of a viewpoint in which complexing atom should be 
described as soft (that is able for deformation) sphere with a volume 
equal to VVDP (radius of the sphere is RSD). It was established that 
RSD(Ln3+) meanings reduce from La to Lu. Decrease of oxidation state 
of Ln atom is corresponded by growth of their VDP volumes on 1 – 4 
Å3. It was shown that the VDP characteristics may be used for deter-
mination of oxidation state of Ln atoms in crystal structure, descrip-
tion and analysis of nonvalent (for example agostic Ln…H-C) interac-
tions and bonds between two metal atoms. 
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