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ABSTRACT

The formation free energy of Y:CuOs was measured by the partial ion exchanged {Cu®', Na*)-B/p"-AlLO;
as solid slale electrolyte. The formation cell was built as follows:

Pt(0:)/Y,Cu04 + Y205/ Cu™™, Na™)-B/p"-Al:05//CuQ/(0)Pt

The wirtual [ormation formula, and the calculated formation free energy of YoCu=(5 as a function of lempera-
ture are as follows:

2CUO+YQO'1:Y3CU205

AGYE].mol™'=13.19—168.25 % 10~* T/K.

Key words: Superconductor, Formation free energy, Electromotive force

LA = rence electrode), & S(working elecirode), T8 L9
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Fig. 1. Phase diagram of Ys0s-CulDx system (from Ref.
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Table 1. Measured EMF (E) of the Formation Cell
{1) as a Function of Temperature {T),
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first study second study |
T/K E/mV T/K E/mV
822 0.5 828 04
796 05 879 3.0
1002 7.5 1124 13.0
1042 10.0 790 0.0
793 0.0 1026 9.0
022 50 1080 11.0
963 7.0 929 45
&30 1.0 979 6.5
863 2.5
1119 125

E/mV=—3417+4210% 10"* T/K
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Fig. 4. Comparision of formation free energies of
Y.Cu:Os as functions of temperature by various
authors (each No. corresponds to Table 2).
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Table 2. Measurement Methods and Regions of Standard Formation Free Energy of Y:CusOs by Various Authors.

No. Author Measured regicn/K Method (Electrolyte)
1 Tretyakov et af 1173-1340 EMFE(YSZ)
2 Pankajavalli, sreedharan 1095-1290 EMF(YSZ)
3 Skolis e af 1100-1300 EMF(YSZ)
4 Rao ef al. calculated
) Musbach, chang EMF(YSZ)
] Wiesner ef al. TG a. Gas coulometry
7 Kale. Jacob 870-1320 EMF(YSZ)
8 Lee. Lee calculated
9 Fan et al 950-1200 EMF(CaF2)
10 Shimpo, Nakamura 1025-1220 EMF(YSZ)
11 Azad ef al. a60- 980 EMF(CaF,)
12 Mohamard 1070-1270 EME(YSZ)
13 this study 785-1125 EMF(Cwé", Na*-B/p")
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Table 3. Standard Formation Free Enthalpies, Entropies and Measurement Regions of Y:Cuz0O: by Various Au-
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11.21 15.07 /70-1320 Kale, Jacob (18)

14.30 17.00 850-120() Fan ef al (19)

5,10 14.00 1025-1220 Shimpo, MNakamura (20)

13.18 16.25 785-1125 this study
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