THERMODYNAMICS OF PHASE TRANSFORMATIONS IN SYSTEMS
 Cu2S – Ln2S3 (Ln=La-Lu)
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Phase diagrams of systems Cu2S – Ln2S3 (Ln = La, Ce, Nd, Sm, Gd, Dy, Er) are constructed by methods of physic-chemical analysis. Thermodynamic analysis of a diagram is carried. Regularities of changes in the diagrams are installed. Little-studied charts of systems (Ln = Pr, Tb, Ho, Tm) are calculated from the model transformation. Compound formation CuLn3S5 (Yb, Lu) predicted for the first time. 

Warmth of transition of system of components Cu2S – CuLnS2 in solid solutions based on Cu2S are calculated by the equation Schroeder - Le Chatelier in form 
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. Experimental Solidus line described by the equation. The calculated values 
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(СuLnS2) show that the rejection of solid solution ((-Cu2S) from ideality is not pronounced. The values 
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 deviation  in value is less than 1 kJ / mol. Temperature dependence 
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(СuLnS2)  does not described by a linear model (correlation coefficients less than 0.16). Warmth of dissolution CuLnS2 in γ- Cu2S in a lanthanides range are raised  ( 7 (La), 8 (Ce), 10 (Nd) kJ / mol ). In the system Cu2S – CuSmS2 formed the berlollide phase С0. The effect of dissolution CuSmS2 in phase С0 is calculated and has the maximum value 28 kJ / mol. Phase formation cause in a next systems reducing warmth of dissolution. In the system С0 – CuGdS2 it is 12 kJ / mol. Calculation 
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 components of the melts in the systems Cu2S – C0 shows that deviation from ideal is small. 

In the system CuErS2 – Er2S3 melt is characterized by a significant negative deviation from ideality. The excess integral Gibbs energy of eutectics is GE = - 1,2 kJ / mol. The energy exchange in the approximation of regular (Gildebrand) solutions is AG = - 5,6 kJ / mol. Temperature dependence 
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(Er2S3) describes by a linear model 
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 with parameters 
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= - 30 kJ / mol and 
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= - 18 J / mol , the correlation coefficient r = 0,91. The maximum negative deviation from ideal melt occurs at the composition of 70-80 mol. % Er2S3. The existence inside a melt stable association Cu2S : Er2S3 = 1 : 3 allows you to predict the formation of compounds CuLn3S5 (Yb, Lu).
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