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The Stabilities of Perovskite Cathode Material for Molten Carbonate
Fuel Cell in Li2CO3/K2C0O3 Molten Salt
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The stability of MCFC cathode of perovskite-type(La,Sr, ,CoO;) metal oxide
and NiO in molten carbonate electrolyte is discussed by a diagrammatic presentation
of electrochemistry and thermodynamic data. E ¢s. Peo(E/Pco) diagrams were plot-
ted in Li/K=62/38 mole ratio at 650°C. In the cases of Ni and Co, each diagram is
divided into three regions which mark the limits of stability at unit activity of the
pure metal, metal oxide and liquid metal carbonate. In the cases of La and Sr, each
diagram is divided into pure metal and liquid metal carbonate region. Though, the
equilibrium solubilities of La and Sr were higher than that of Ni, Ni metal is ex-
pected to precipitate in the anode side according to the result of E/R,, diagram. To
the contrary, the La and Sr metal would not precipitate in electrolyte matrix even
though they have more solubility than NiO cathode.
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Table 1. Thermodynamic data of MCFC electrolyte and electrode substances at 650C

J/(mol K) KJ/mol
log Ki TS T gef(923)  H-H(923) AH, 4G,

Li 0 67.81 45.115 20.961 0 0
Li,C04 54.067 242541 146.036 89.232 -1208.98 -953.322

K 0 106.170 83.065 21.342 0 0
K.,CO, 50.074 318.659 216.800 94.182 -1138.94 -882.723

Ni 0 64.178 43.271 19.321 0 0
NiO 8.844 98.517 61.963 33.777 -235.27 -155.839

Sr 0 92.141 69.253 21.157 0 0
SrO 28.295 112.837 77.897 32.293 -590.92 -498.891

La 0 89.492 69.702 18.292 0 0
La,0, 86.704 264.612 181.069 77.211 -1783.14 -1528.806

Co 0 63.263 42.660 19.048 0 0
Co0 9.58178 114.083 168.880

77.380 33.918 233.10
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Fig. 1. E/P.,, diagram showing redox and acid-

base equilibria in the binary(Li/K : 62/38) molten
salt at 650°C.
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Fig. 2. E/P.,, diagram for the system La-binary
(Li/K : 62/38) eutectic molten salt at 650°7C.
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Fig. 3. E/PCOZ diagram for the system Sr-binary
(Li/K : 62/38) eutectic molten salt at 650°C.
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Fig. 5. E/PCOZ diagram for the system Co-binary
(Li/K : 62/38) eutectic molten salt at 650°7C.

Table 2. The standard redox potential of the re-
action

Material 4G((kJ/mol) E°(V)  E(V)

La 1187.262 -2.051 -2.21

Sr 379.725 -1.968 -2.28

Co -112.000 0.580 0.060

Ni -131.964 0684 0152
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