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Performance of Solid Oxide Fuel Cell and Stack for Stable Operation
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Abstract: Effects of temperature, fuel composition and flow rate on the performance of an anode-supported cell and a stack were
studied. The results show that in the complex impedance spectrum, the activation energy corresponding to high frequency arc is
the highest; that of the Ohmic loss is lower, which indicates that not only the ionic conductivity resistance, but also the surface
resistance and possible contact resistance are included. With dry hydrogen as fuel, the results show that the activation polarization
near the open circuit voltage is large and the activation energy is very small, which indicates that the rate control step of the
activation polarization is not a charge transfer process, but a surface diffusion process. For simulated reforming gas fuels, the
results show the activation polarization is small, but the open circuit voltage is lower, so that the performance is worse than that of
hydrogen fuel. With the increase of the stack current, the temperature of the fuel exhaust gas increases, showing obvious thermal
effect.

Keywords: solid oxide fuel cell; stack; various operating condition; carbon containing fuel
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Table 1 Polarization resistance of the SOFC stack at different temperatures

Polarization resistance/(Q cm?)

Temperature/ C
Ohmic polarization

Polarization at high frequency

Polarization at low frequency Total polarization resistance

650 1.50 0.80
700 1.28 0.50
750 0.88 0.27
800 0.65 0.15

1.72 2.52
1.97 2.47
2.00 2.27
2.05 2.20
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