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Cell(5) Cu, Cu,0, CoO,Zr0,{+Ca). Cu, CuO
Cell(8) Cu,0), Co0, Cu,Co04,Zr0,(+Ca0), Cu0, Cu,0
Cell(7) CuQ, Cu,0, Cu;Co0,, Zr0,(+Ca0). CuQ), Cu,0
S ol dl gl Eof
OG0, Cu,0=-40548+17.494 T cal/mole(970 1285K)
AG , Cu0=-36062-+20,084 T cal/mole(1162—1332K)
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The thermodynamic Studies of Cu-Co-O System by
Electromotive Force Method

You, Yong—Zoo + Lee, Jae—Sig*
Dept, of Metallurgical Eng,

{Abstract>

The equilibrium oxygen pressures of the binary and threephase regions[Cu-0], [Co-0], [Cu, Cu,0,
Co0}, |Cu0, Co0, CuCo0;] and [CuO, Cu,0, Cu,CoO;] were measured as a function of
temperature by the solid oxide electrolyte (Zr(),+CaQ) electromotive force method,

The galvanic cells used were as follow |

Cell(1) Ni, NiO,”ZrQ,(+Ca0) . Cu, Cu,0
2) Ni, Ni0Q2r0,(+Ca0), CuQ, Cu,0
3) Co, CoO. ZrO.( +Ca0),~Ni, NiO
4) Co, CoQ, Zro,( +CaQ) .~ Cu, Cu,0
5) Cu, Cu,0, Co0,7Zr0O,(+Ca0),. Cu, Cu0
6) Cu,0, Co0O, Cu,Col)y, Zr0,(+Ca0),~ Cu0, Cu0
7) CuO, Cu 0, Cu,Co0s; 710, (+Ca0) . CuQ, CuQ
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The results were expressed by the following equations .
AG ,, Cu,0=—40548+17. 494 T cal/mole(970—1285K)
AG 4y, CuO=-36062+20, 084 T cal/mole(1162--1332K)
NG, CoO=-56680+17.394 T cal/mole(1126—1326K)
The measured Gibbs enery of the reaction 2CuQ+CoQ=Cu,Co0O; was found to be -1618+0,9838 T

cal/mole(1162—1332K),

The evaluated Gibbs energy of formation of Cu,CoQ,(AG" 1, ¢y2Co0s) was found to be —130423 +58,

542 T cal/mole,

The solubility of Cu.Co0; in Cu,0 or CuO is very small,
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Fig. 1 Cu-Co—0 schematic diagram with three-phase equilibria.
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Fig. 3 A schematic diagram of the cell design.
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Table 3. Emf measurements of the three-phase regions

Temperature(K) Emf(mV) Temperature(K) Emf(mV) Temperature(K) Emf(mV) —‘
“ell 5. Cu, Cu,0, CoQ,7CSZ*, Culell 6, Cu;0, Co0, Cu,CoO,Lell 7, Cuo, Cu,0, Cuz(JoOq /
Cu,0 csz*,~Cu0, Cu,0 CSZ*,~Cu0, Cu0
Run 1 1164 0, 747 Run 1. 1162 10.317 Run 1. 1197 0.624
1220 0.548 1216 9.107 1222 0.588
1258 0.448 1269 7.962 ' 1270 0.4491
| 1312 0.229 1324 6.874 1336 0.405
Run 2. 1152 0. 798 Run?. 1174 10.045 Run 2. 1211 (.598
1215 0.582 1208 9,322 1262 0.521
1253 0.423 1249 8.402 1287 0.469
1307 0.253 1295 7.479 1325 0.423
1332 6.657
Run 3 1135 0.850
1182 0.695
1224 0.546
1253 0.429
1297 ().288
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