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Measurement of Formation Free Energy of BaCuO, by EMF Method
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BaO+ CuO=BaCuO,
4G/k].mol '=- 77.3—3.3x107"T/K.

Abstract The free energies of formation of BaCuO, was measured by the double ion exchanged Ba*! — 8
/B~ ALQO; as a solid state electrolyte. The formation cell was built as follows:

Au(p,,=107")/Au+BaCuO.+ CuO/ Ba*'

— 8/ 8~ AlLO; 7 BaO+ Au/(p,,=107%)Au

The virtual formation formula, and the calculated free energies of formation of BaCuQ, as a function

of temperature are as follows:
BaO+ CuO=BaCu0;
4G/k]mol™'=—77.3—3.3x107* T/K.
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Fig.1 . Phase diagram of BaO—CuO, system (from ref.
16).
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Fig. 2. Stabhility regions of CuO+ Cu,0 and BaO + BaO.
as relation of temperature and partial oxygen pressure
(calculated from ref. 17, 18).
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Fig. 4. Stability regions of rare earth alkali oxides and
rare earth alkali carbonates as relation of temperature
and carbon dioxide partial pressure(calculated from
ref. 17, 18).
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Table 1. Measured EMF(E) of the formation
cell{(1) as a function of temperature(T). Au
(po,=10 ")/Au+BaCuO; + CuO/ Ba™ — 8/ §~
ALO; 7 BaO+ Au/(po,=10 ") Au,

f1rst study

T/ K E/ mV | T/ K‘ E/ mV M{‘}S/ mV
983 417.8 | 1002 4182 991 4170
0115 4187 | 1021 4188 | 1028 4195
second study
1K EmV|[T/K EmV][ /K E/mV
995  417.0 J 1016 4165 998 418.1
1015  418.0 | 1025 4185 987 419.5
1008 4203 |
E/mV=—401.01+17.119x10 *T/K
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Fig. 8. Comparision of formation free energies of
BaCuQ: as a function of temperature (each no. corre-
sponds to Table 2)
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Table 2. Measurement methodes and regions
of standard formation free energy of BaCuQ:
by various authors.

measured Method
No.| - Author region/K (Electrolyte)
1 [Skolisetal. (1000-1100 |EMF(CaF.)
2 |Lee and Lee |— —
3 jFanetal. [950-1150 EMF(CaF.)
4 |Azad et al. '736-1102 EMF(CaF.)
5 [this study  |982-1024  |EMF(Ba*-§/4)
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Table 3. Standard Formation Free Enthalpies, Entropies, and Measurement Regions of BaCuO, by

Various Autors.

AH 48 AT
I{J/'mol | Tf{ ol K Reference (No.)
N —53.80 ! 17.90 1000—1100 Skolis et al. (4)
—17.62 10.43 — ‘ Lee and Lee (7)
—43.90 —7.30 950 —1150 Fan et al. (5)
—63.40 ‘ 52.50 736 —1102 Azad et al. (6)
—77.30 | —3.30 9821024 this study 19)
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AGo/k].mol '=—77.3-33x10 * T/Ke}r}.
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