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Abstract. A long-term variation of electrode polarization in the MCFC has been analyzed successfully using a single
cell with a Au, CQO, reference eletrode. Four different cells with different components were operated and their
electrode polarizations were analyzed. As published in the literatures, the cathode polarization was larger than that
of the anode. The more stable operation of a single cell with the Al-coated cell frame up to 6,000 hrs indicates
that the corrosion at the cell frame, particularly wet seal area, plays an important role to determine the lifetime of
a MCFC. At the initial stage of the cell operation, the voltage of the cell using a cathode stabilized by the LiCoO
coating was relatively low due to the high cathode polarization. As the cell was operated and the stabilized cathode
was lithiated sufficiently, the cathode polarization decreased and the cell voltage was recovered. It was observed that
the voltage of the cell using the,CiOs/Na,CO; electrolyte fluctuated with operation time and the cathode polar-
ization fluctuated along with the cell voltage quite similarly. Although the mechanisms of the voltage fluctuation were
not clear yet, the results imply that the voltage fluctuation was related with a reaction in the cathode side. After
testing every single cell, the cathode polarization increased with the steep decrease in the cell voltage. Thus, the
cathode should be improved in order to develop more durable MCFC.
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Fig. 1. Schematic diagram of (a) single cell with reference electrode

and (b) test station.

Table 1. Physical properties of components used in single cells

Cell A Cell B CellC Cell D

Anode Material Ni-Cr Ni-Cr Ni-Cr Ni-Cr
Porosity (%) 54 59 57 57
Cathode Material NiO NiO Co-NiO NiO
Porosity (%) 68 69 68 68
Electrolyte Li/K LilK Li/K Li/Na

End Plate SS Al-SS SS SS

CO./0 AHE-at4ATt.

B AFAM AE e SHHARES 7] e LA
B2 ZgEkd 25k o 1 AR 4] Zsha) BEAE Table
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Table 2. Single cell operation conditions

Table 3. Electrode polarization of single cells

Item Operating Condition Cell A CellB CellC CellD
Temperature 650 ocv 1060 1067 1043 1058
Pressure 1 atm @150 mA/cm 822 838 786 787
Gas Utilization 0.4 at 150 mA/cm Total Loss 238 229 257 271
Anode Gas HCO,/H,0O = 72/18/10 Anode Loss 102 91 73 104
Cathode Gas Air/Ce= 70/30 Cathode Loss 136 137 185 169
Reference Gas MO, =2/1 P.+ IR, 44 33 15 46
P.+ IR; 115 116 164 148
AGIA ARESE Tl @0t Folat ASS AMLERAT) Total IR Loss 42 72 62 59
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Fig. 2. Long-term performance of Cell A.
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Fig. 3. Variation of overpotential of Cell A with operation time.
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Fig. 4. Long-term performance of cell using Al-coated cell frame
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(Cell B) with operation time.
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Fig. 6. Long-term performance of cell using stabilized cathode (Cell C).
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Fig. 8. Long-term performance of cell using LICO3y/Na;COj3
electrolyte (Cell D).
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Fig. 9. Variation of overpotential of cell using LyCO3/Na,CO3
electrolyte (Cell D) with operation time.
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