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 1.  (1) 
 Cu8GeS6–Ag8GeS6

[Table 1.Temperature dependences of the EMF for the chains of type (1) 
for alloys of the Cu8GeS6–Ag8GeS6 system]

, .% Ag8GeS6

[Composition, mol.% Ag8GeS6]
E a bT t S TE, mV ( )= + ± ◊

Cu8GeS6 [7] 357 8 0 116 2 7 5
28

6 5 10 350 45 2 1 2. . . . ( . ) /+ ± + ◊ -È
ÎÍ

˘
˚̇

-T T

371 8 0 1356 2 1 1
26

2 8 10 340 65 2 1 2. . . . ( . ) /+ ± + ◊ -È
ÎÍ

˘
˚̇

-T T

378 4 0 170 2 1 4
28

3 2 10 339 25 2 1 2. . . . ( . ) /+ ± + ◊ -È
ÎÍ

˘
˚̇

-T T

384 6 0 183 2 1 0
28

2 6 10 339 45 2 1 2. . . . ( . ) /+ ± + ◊ -È
ÎÍ

˘
˚̇

-T T

386 3 0 211 2 1 5
28

3 3 10 338 75 2 1 2. . . . ( . ) /+ ± + ◊ -È
ÎÍ

˘
˚̇

-T T

382 7 0 232 2 2 7
28

4 6 10 338 15 2 1 2. . . . ( . ) /+ ± + ◊ -È
ÎÍ

˘
˚̇

-T T

414 8 0 158 2 1 8
28

3 7 10 338 85 2 1 2. . . . ( . ) /+ ± + ◊ -È
ÎÍ

˘
˚̇

-T T

447 5 0 194 2 2 2
28

4 1 10 339 75 2 1 2. . . . ( . ) /+ ± + ◊ -È
ÎÍ

˘
˚̇

-T T

 2.
 Cu8GeS6–Ag8GeS6  298

[Table 2. Relative partial thermodynamic functions of copper in the alloys 
of the Cu8GeS6–Ag8GeS6 system at 298 K]

, .% Ag8GeS6

[Composition, mol. % 
Ag88GeS66]

-DGCu -DHCu DS Cu
–1·K–1KKJ·mol–1

Cu8GeS6 [6] 37.86±0.09 34.52±0.55 11.19±1.5637.86±0.09 34.52±0.55

20 39.73±0.06 35.82±0.36 13.12±1.0239.73±0.06 35.82±0.36

40 41.40±0.06 36.51±0.37 16.40±1.0941.40±0.06 36.51±0.37

50 42.37±0.06 37.11±0.33 17.66±0.9842.37±0.06 37.11±0.33

60 43.34±0.06 37.27±0.38 20.36±1.1143.34±0.06 37.27±0.38

65; 75 43.60±0.07 36.93±0.44 22.38±1.3143.60±0.07 36.93±0.44

80 44.57±0.06 40.02±0.40 15.24±1.1744.57±0.06 40.02±0.40

90 48.76±0.07 43.18±0.42 18.72±1.2448.76±0.07 43.18±0.42

. . , . . , . . , . .
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Abstract.The system Cu8GeS6- Ag8GeS6 was studied by electromotive force measurements of the 
(–) Cu (sol.) | Cu4RbCl3I2 (sol.) | (Cuin alloys) (sol.)  (+)                             (1)

concentration chains within 300÷380  temperature interval. In these chains, solid-state superionic 
conductor Cu4RbCl3I2 was used as the electrolyte. This compound possesses high ionic conductivity 
(0.5 Om-1·sm-1) on Cu+ cationsat a room temperature. The metallic copper was used as a left (nega-
tive) electrodeand equilibrium alloys of the studied system were served as right (positive) electrodes.
The formation of wide areas of solid solutions based on Cu8GeS6 (a-phase, 60 mol.%) and Ag8GeS6
(b-phase, 23 mol.%) starting compounds is de  ned. Based on EMF measurements, the linear equa-
tions of temperature dependences EMF wereobtained and presented in the following form 

E a bT t
S
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Î
Í

˘

˚
˙
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2 2

1 2
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where n is the number of pairs of E and T values; SE
2  and Sb

2  are the error variances of the EMF 
readings and b coefff  cient, respectively.
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The partial molar thermodynamic functions of copper in alloys were calculated based on the results 
of the EMF measurements.
Analysis of the concentration dependences of the partial molar functions of copper showed that the 
within homogeneity areas of  and -phase with a decrease of the copper content the partial entropy
increases monotonically, while the partial enthalpy and Gibbs free energy decrease. At the interfaces 
of - and -phases with two-phase a + b  eld, there are abrupt changes in the partial entropy and 
enthalpy. All partial molar functions of copper are constant in the a+b two-phase area, which is related 
with the constancy of compositions of coexisting phases.

Keywords: Cu8GeS6–Ag8GeS6 system, solid solutions, EMF method, Cu4RbCl3I2 solid electrolyte, 
thermodynamic properties.
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