EXPERIMENTAL RESEARCH OF THERMODYNAMIC CHARACTERISTICS OF PHASES IN Cu2S-EuS SYSTEM

A.V.Rusejkina, O.V.Andreev, N.A.Khritokhin

Tyumen state university, Russia, 625003 Tyumen, Semakova st., 10.

E-mail: ruseykin@mail.ru
       The thermodynamic characteristics of phases in the Cu2S-EuS system are determined by a differential scanning colorimetry method (DSC) on the Setsys Evolution 1750 device (TG-DSC 1600) for the first time. The phase diagram of this system is constructed.

      The phase diagram of Cu2S-EuS system is of an eutectic type with limited solubility based on polymorphic modifications Cu2S. The solid solution on the basis of β-Cu2S has an open type and is also in balance with EuS. The solubility at the eutectic temperature 1069K on the basis of β-Cu2S is 15.5 mol.%EuS, at 970K is 13.5 mol. % EuS. As the temperature rises the solid solution on the basis of β-Cu2S decomposes following a peritectic reaction: ТР β-Cu2S ↔ ТР γ-Cu2S + Z. The Peak of the peritectic reaction is allocated from the heat absorption process.  The Tamman Triangle is built and the coordinates of peritectic 7mol. % EuS, Tper = 1186 K are installed.  The melting heat of peritectic composition equals 12 Dj/g. The area of a solid solution on the basis of γ-Cu2S is of a closed type, the solubility at 1186 K on the basis of γ-Cu2S is  4 mol. % EuS. The solubility on the basis of β-Cu2S in a subsolid area is studied on isothermal sections at 970 K, 770 K, 470 K. The solvus line is constructed experimentally. The line is concave. The value of the solubility heat EuS in β-Cu2S which comprises 10.4 kDj/mol. is estimated from the solvus line position in accordance with methods [2]. The thermodynamic estimation of a deviation from the ideal behaviour of the dissolved EuS in β-Cu2S [2] is carried out. The positive deviation from the ideal  underlines the absence of an intermediate phase in this system. The maximal area of eutectic peak takes a composition of 24.5 mol. % EuS. The melting heat of eutectic consists of 38 Dj/g. The melting heat EuS of eutectic combination which equals 21.7 kDj/mol is calculated according to the Shreder’s equation [1]:    
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