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Abstract 
Density functional calculations were performed on the metal complexes formed during the synthesis of barium zirconate (BZY). This compound has been synthesized previously, but the molecular interactions present during the formation of the ligand–metal complexes are unknown. In this study, calculations were carried out to determine the preferred coordination sites for the metal complexes. The cations Ba2+, Y3+, and Zr4+ were modeled to interact with two deprotonated chelating agents (citric acid [CA] and ethylenediaminetetraacetic acid [EDTA]) at strategic positions. Density functional theory (DFT) at the B3LYP level of theory with basis set 6-31G* and Universal Gaussian Basis Set (UGBS) was used. The relevant geometries, binding energies, and charge distributions of the complexes are reported. It was found that both CA and EDTA can bind the metal cations investigated in this study. Metal cations prefer to form bonds at the electron-rich sites of the chelating agents. Of the three metal cations considered, Zr4+ was found to possess the strongest bonds to deprotonated CA and EDTA, followed by Y3+ and then Ba2+.

Povzetek (Scientific paper)
[bookmark: _GoBack]Z izračuni gostotnega funkcionala smo proučevali kovinske komplekse, ki nastanejo med sintezo barijevega cirkonata (BZY). Molekularne interakcije med tvorbo kompleksov ligand-kovin tekom te sinteze namreč niso znane. V tej študiji so bili izvedeni izračuni za določitev prednostnih koordinacijskih mest za kovinske komplekse. Katione Ba2+, Y3+ in Zr4+  smo modelirali tako, da bi na strateških položajih interagirali z dvema deprotoniranima kelatnima reagentoma (citronska kislina [CA] in etilendiaminetetraocetna kislina [EDTA]). Uporabili smo teorijo  gostotnega funkcionalna (DFT) na B3LYP nivoju z osnovnim 6-31G* in univerzalnim Gaussovim (UGBS) baznim setom. Iz dobljenih geometrijskih podatkov, veznih energij in porazdelitev naboja smo ugotovili, da lahko CA in EDTA vežeta proučevane kovinske katione, ki pa težijo k tvorbi vezi na mestih z večjo elektronsko gostoto. Od treh kovinskih kationov je bilo ugotovljeno, da najmočnejše vezi z deprotoniranim CA in EDTA tvori  Zr4+, sledi Y3+ in nato Ba2+.
