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AL Aba Fole % &% ol &4 H/HEEE vellith Fe-Fe0, Co-CoO, Ni-NiO ¥ Cu,0-CuO
AFES 53 S5A43ES 101 EHE E¢% F 800°CellA] 6h Tt dA3te] AMzsich A7)
313t 2] PtIM(s), MO(s)| ZrossCap1:01.85/ air(Po, = 0.21 atm) |[Pt-& A 24513 & 25 Fhof 4 7]HH ) &%
AEAE FABTE 3 AAEY 7149 71HH] 2 EANE M-Sl FEAEEe) g R
ey AHPs WAES ALUTh T G5 ARTE o AHTAY TS wolshlch

ABSTRACT. Electrochemical cell, Pt|air(Po,=5.3X 10" atm)| ZrogsCao.1501 85 air(Po,= 0.21 atm)| Pt, has
been designed to characterize the solid electroyte and the temperature dependence of the electromotive
force (EMF) has been measured in a temperature range of 600~1000°C. Solid electrolyte shows pure
ionic conduction of the oxygen anion. The Fe-Fe, O, Co-CoQ, Ni-NiO, and Cu,0-CuO electrodes have
been prepared by mixing the 1:1 mole ratio of each metal and metal oxide and then by heating at
800°C for 6 hours. Electrochemical cells, PtIM(s), MO(s)| Zrog5Cag1501.85 air(Po,=0.21 atm)| Pt, have been
designed and the temperature dependence of the EMF has also been measured in the same temperature
range. The changes of the thermodynamic state functions for the formation of the metal oxides are
calculated from the electromotive forces and their temperature dependences. The material properties
of the oxide systems are also discussed with the function changes.
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Fig 1. Schematic drawing for the electrochemical
cell. (1) gas inlet, (2) solid electrolyte, (3) metal and
oxide mixture, (4) Pt foil, (5) Pt lead, (6) epoxy adhe-
sive, (7) spring, (8) quartz tube.
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Fig. 2. Plot of EMF uvs. temperature for the cell, Pt|
air(P02 =5.3X%X 107'i atm) k Zro,gscao.lsollss l air(PoZ =0.21
atm)|Pt.
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Fig. 3. Plot of EMF vs. temperature for the cell made
of Fe-Fe,O electrode.
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Fig. 4. Plot of EMF vs. temperature for the cell made
of Co-CoO electrode.
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Fig. 5. Plot of EMF us. temperature for the cell made
of Ni-NiO electrode.
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Fig. 6. Plot of EMF #s. temperature for the cell made
of Cu0-CuQ electrode.
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Table 1. Temperature dependence of EMF of the
Fe-Fe,0, Co-CoO, Ni-NiO, and Cus0-CuO cell sys-
tem

E(T)=A+BT(mV)

System

y A B
Fe-Fe,O 1,355.5 -0.37979
Co-CoO 1,198.8 —0.39135
Ni-NiO 1,209.3 —0.43523
Cu;-CuO 678.86 —0.52747

Table 2. Temperature dependence of AG®° and K,
of the Fe-Fe, O, Co-CoO, Ni-NiO, and Cu,0-CuO sys-
tems

AG°(M=A"+B'/T Ky(T)=exp@"/T+B")

(cal/mol)
System
A B PG B
Fe-Fe,O —62,530 15.55 31,470 —7.828
Co-CoO —55,302 16.50 27,830 —8.305
Ni-NiO — 55,785 18.52 28,073 —9.323
Cu-CuO —31,312 28.78 15,757 —11.465
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Table 3. Standard thermodynamic function changes
of the Fe-Fe,0, Co-Co0O, Ni-NiQ, and Cu,0-CuQ sys-
tems at 800°C

AG® AH° AS®
System  Vmol)  (kcal/mol)  (kcal/mol)
Fe-Fe.O —45.84 —62.53 —1555
Co-Co0 —37.60 —55.30 —16.50
Ni-NiO —3591 —55.79 ~1852
CurCuO —6.87 ~3131 —2278

AS°= dAFT L etk Kv 3539 35 A
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