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A Computational Study on the Effect of Steam on SOFC Anode
Degradation due to Phosphine
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+» Experimental results show that electrochemical degradation of
anode supported SOFCs due to PH, is dependent on steam
concentration of fuel

++ A possible mechanism for this dependence is formation of
different secondary phases of Phosphor under wet and dry
conditions

+» An existing degradation model is modified to take into account
these new phenomena.

+»*Voltage-Current (V-1) curves and impedance behavior was
obtained based on porosity and conductivity changes during
the gradual degradation process

‘Model Description

%+ 1D Degradation model computes the gas phase diffusion,
contaminant coverage, and the cell potential along the anode
thickness during the gradual degradation process.

«» Experimental results are used to calibrate model parameters

*»*» The parameters are different for wet and dry conditions
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+» Sensitivity of anode degradation to steam concentration is
attributed to different Ni-P secondary phases formed under
wet and dry conditions

¢ Different parameters are used in the model for wet and dry
cases to account for secondary phase differences.

«» The predicted V-I curves show that during the degradation,
the limiting current for the cell decreases gradually and the
activation losses also increase.

+* The impedance curves also show that series resistance
increased gradually whereas the activation losses increase
abruptly after remaining more or less constant for 100 hours.
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