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ABSTRACT

The stability of a solid oxide fuel cell (SOFC) stack is strongly dependent on the magnitude and profile of the internal chemical
potential of the solid electrolyte. If the internal partial pressure is too high, the electrolyte can be delaminated from the electrodes. The
formation of high internal pressure is attributed to a negative cell voltage, and this phenomenon can occur in a bad cell (with higher
resistance) in a stack. This fact implies that the internal chemical potential plays an important role in determining the lifetime of a stack.
In the present work, we fabricate planar type anode-supported cells (25 sz) with a bi-layer electrolyte (with locally increased
electronic conduction at the anode side) to prevent high internal pressure, and we test the fabricated cells under a negative voltage
condition. The results indicate that the addition of electronic conduction in the electrolyte can effectively depress internal pressure and

improve the cell stability.
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V (Voltage)

(N-1) normal identical cells , each
with area specific resistance (R1)

One abnormal cell with higher

I (Current Density)

a negative voltage

Fig. 1. Cell voltage vs. current density plots for a stack with one bad cell operated under a negative voltage.
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Fig. 2. A schematic of an anode supported cell including a bi-
layer electrolyte.
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Fig. 3. A schematic of the unit cell configuration.
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Fig. 4. Plot of the cell voltage vs. time: (a) at ~ 3.8A(0.5V) for 4 h, (b) at ~ 7.3A(-0.2V) for 2 h, (c¢) at ~ 7.6 A(-0.2V) for 2 h, and (d)
at ~ 8.3A(-0.5V) for 4 h.
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