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Influence of Pressurization on Concentration

Solid Oxide Fuel Cells
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Understanding of the influence of pressurization on the anode concentration polarization is important to the cell performance of pressurized solid oxide fuel cells (PSOFC).
This motivates the present work to measure AC Iimpedance spectra of an anode-supported PSOFC in a recently-established double-chamber high-pressure testing facility,
schematically showed in Ref. [1]. Such testing facility includes three main parts: (1) A single-cell stack that is assembled by an anode-supported PEN with an effective area of
40 x 40 mm?, crofer 22-APU supporting frames and two current collectors, sandwiched by a pair of rib-channel flow distributors, and embedded in a ceramic housing, (2) a
high-temperature program-controlled furnace (the inner chamber) for heating up the inside single-cell stack, and (3) a relatively large outer chamber to provide a high-pressure
environment for PSOFC. Figure 1 presents the effect of elevated pressure on the impedance of the aforementioned PSOFC measured at OCV and 800°C conditions with the
scanning frequency varying from 0.05 Hz to 3 KHz. We found that the low frequency arcs of impedance spectra with peak frequencies occurring at about 1.5 ~ 2 Hz decrease
noticeably with increasing pressure, showing the strong influence of pressurization on polarization resistances. To the other end, the value of high frequency point at real axial
of Impedance spectra representing ohmic resistances are independent of pressure. By using the equivalent circuit model and the concentration polarization equation to analyze
these impedance results, it Is found that the concentration overvoltage decreases with increasing pressure. Comparisons with previous experimental and numerical results will

be also discussed [2].
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and the measuring facilities [1].
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fuel in cathode and anode, respectively, are the same as Fig 2. compared with previous experimental and numerical results in the right figure.
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