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The complex formation processes of Bi(III), In(III), Pb(II), Cd(II) и Tl(I) with S, N – and Se, N - donor ligands are widely used in medicine, hydrometallurgy, material sciences and are extremely important in analytic chemistry. While formation equilibria of metals’s complexes with thiourea in aqueous solutions have been studied completely, there’s insufficient data concerning selenourea complexes. Actually only desultory information for Bi(III), Zn(II), Cd(II) and Hg(II) has been acquired by now.

Comparison of metal complexes’s stability with urea, thiourea and selenourea is required to reveal donor atoms’s (O, S, Se) coordination affinities. Besides it’s a great point of interest to compare selenourea and thiourea affinities to different metal ions.
Stability constants of Bi(III), In(III), Pb(II), Cd(II), Tl(I) monocomplexes with thiourea (tu) and selenourea (seu) have been determined using spectrophotometry (under ionic strength 1 (0.5MHClO4+NaClO4) or 2 (1MHClO4+NaClO4) and 298 K).
It’s important to note that there correlation is found between stability constants lg(1(S) and lg(1(Se). p-metals’s selenourea complexes reveal descending stability in the serie if arranged like so:
Bi3+ > In3+ > Pb2+> Tl+ , and In3+( Cd2+.  

lg(1(Se) plot vs ionic potential Z/r (Z – charge of an ion, r – its radius) revealed linear correlation (excluding In3+, Tl+).
In3+, despite of its high Z/r value, forms extensively weaker complexes with both tu and seu than expected in estimates of electrostatic interaction only. 

In the contrary Tlseu+ is much stronger than expected in estimates of electrostatic interaction only since Tl+ ion is soft Lewis acid.


Selenourea, as concluded from our research, reveals stronger affinity both to soft (Cd2+) and to moderate (p-metal ions) Lewis acids than thiourea probably due to higher Se polarizability.

