ELECTROCHEMICAL METHODS OF DEFINITION THE THERMODYNAMIC CHARACTERISTICS OF FORMATION PHASES ON THE BASIS OF MeLn2S4 (Me - Ca, Ba; Ln - Nd, Gd, Yb, Sm)
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The results and prospects of use electrochemical methods (EM) of definition the thermodynamic characteristics of formation complex nonstoichiometric phases on the basis of ternary sulfides MeLn2S4, known as sulfide conductive solid electrolytes (SE) are discussed. The nonconventional methods of measurement of EMF in concentration cells with transfer in the electrolytic temperature interval are offered. Research of the temperature dependence EMF at variation of structure of electrolytes and electrodes allow to make thermodynamic testing: 1) reactions of formation ternary MeLn2S4 from binary MeS and Ln2S3; 2) processes of dissolution of binary sulfides in appropriate ternary MeLn2S4.

The thermodynamic properties of the tested reactions are determined and 
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 of ternary sulfides are calculated (table 1).

Table 1 - Formation enthalpy of some sulfide conductive SE

	Currentforma-tion reaction
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	CaS+Sm2S3
	-260
	CaSm2S4
	Th3P4
	1930
	623-773
	10-5-10-4

	CaS+Gd2S3
	23
	CaGd2S4
	Th3P4
	1575
	623-753
	10-5-10-4

	BaS+Sm2S3
	154
	BaSm2S4
	CaFe2O4
	1530
	623-723
	10-4-10-3

	CaS+Yb2S3
	346
	CaYb2S4
	Yb3S4
	1307
	459-779
	10-4-10-3


The activity of binary MeS and Ln2S3 in solid solutions on the basis of MeLn2S4 are determined. The character of activity change of Ln2S3 (Ln – Nd, Gd, Yb) depending on their contents in the appropriate CaLn2S4 differs from character of the appropriate dependence for Ca(Ba)Sm2S4, but as a whole does not contradict the phenomenological theory of ionic transfer in solid electrolytes. The change of the partial mole enthalpy 
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 depending on structure of solid solutions is characteristic for the vacancy mechanism of defect formation in the investigated phases.
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