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Assessment of one-dimensional model for predicting SOFC anode overpotential
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The accuracy of one-dimensional calculation model for predicting SOFC anode overpotential was investigated. A
focused ion beam scanning electron microscopy was applied to take three-dimensional construction parameters such as
three phase boundary length and tortuosity factor etc. For comparison, a three-dimensional lattice Boltzmann
calculation was also carried out, applied the same electro chemical reaction model as the one-dimensional model.
Comparisons were made for 1D and 3D calculations. It was found that the tortuosity factor of YSZ is the most
important parameter for the accurate prediction of 1D simulation.
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Figure 1. Predicted and measured anode overpotentials.
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Figure 2. lonic and electronic current profiles with different current loads.
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Figure 3. lonic and electronic current profiles with different HO contents under the same current load, i = 0.01A.
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Figure 4 Tortuosity factor of YSZ with different thickness from the electrolyte.
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Figure 5 Anode overpotentials predicted with averaged and local tortuosity factors of YSZ.
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