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Effects of SOFC Electrode Microstructure on Polarization Characteristics
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Anode microstructure parameters were quantified by SEM-EDX measurements and the dependence of polarization characteristics on the
anode microstructure parameters is investigated experimentally. Anode microstructure was successfully imaged and quantified by ultra low
voltage SEM and by means of stereology. Cell voltage measurements and impedance spectroscopy were performed at 650 and 750°C with
hydrogen diluted by nitrogen as a fuel. A quantitative relationship between measured polarization and microstructure parameters, e.g., three
phase boundary length, contiguity, etc., was discussed.  Finally, a cell with an anode functional layer (AFL) was fabricated to investigate the
possibility of improving both activation and concentration polarization characteristics.
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Fig.2 Processed SEM Image (Co-precipitated cell w/o pore former)
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Fig.5 Efficiency, (a) Co-precipitation, (b) Mechanical mixing
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Fig. 6 Obtained impedance spectra and fitting circuit, (a) C-No
poreformer, (b) C-9wt %
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Fig.3 Microstructure Parameters, (a) Porosity, (b) TPB length
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Fig.4 Power generating characteristics, (a-1) C, H,=20ccm, (a-2)
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