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It is interesting to study the thermodynamics of mixed-ligand complex formation of lanthanide (III) ions that demonstrate high coordination numbers. Such processes permit us to reveal not only the coordination numbers of lanthanides (III) but also the denticity of ligands in mixed complex.
In this work the pH-potentiometric titration of solutions (NaLnEdta + HnL ) (Ln = La3+, Ce3+, Nd3+, Pr3+ Sm3+, Gd3+; HnL = H2Ida, H3Nta) by solution NaOH at 298,15 К and an ionic strength of I = 0,5 (KNO3) has been carried out. The e.m.f. of circuit composed of a glass electrode and a saturated Ag/AgCl electrode was measured by the compensation method. The experimental data were processed using the PHMETR program [1] based on minimization of criteria function F = ((рсНexp - рсНcalc)2. The better correspondence of the calculated curve to the experiment was achieved only at the account of complexes formation of the type LnEdtaIda3-, LnEdtaHIda2-, LnEdtaNta4- and LnEdtaHNta3-. The logarithms of formation constants of the specified complexes were calculated.

The heats of mixing of alkaline solutions of iminodiacetic and nitrilotriacetic acids with solutions of NaLnEdta have been measured. The heats of reactions were measured on an isothermal-jacket ampoule flow-mixing calorimeter equipped with a thermistor temperature gage and automated recording of temperature-time curves. The calorimeter was verified against the heat of solution of KCl in water at 298,15 K. The heats of the reactions were computed using the HEAT program [1].
The thermodynamic characteristics of addition of monoamine complexones Ln- to Ln (III) ethylenediaminetetraacetates have been calculated. The comparative analysis of the thermodynamic parameters of reactions for coordinately saturated complexonates of the type MEdta (M = Cu2+, Ni2+, Zn2+) and coordinately unsaturated Ln(III) complexonates permitted us to assume the most likely coordination mode of the chelating ligands. Received data show that the bi-, tri- and tetradentate aminocarboxylic ligands can be added to LnEdta- due to the substitution of inner sphere water molecules without loss in EDTA denticity. Apparently the donating nitrogen atom is uncoordinated in the protonated species of the type LnEdtaHL. The thermodynamic parameters changes of reactions above in the set of lanthanide ions were considered in the terms of tetrad effect.
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