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Preparation and performance study of tubular protonic ceramic fuel cells
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Abstract : Proton ceramic fuel cells (PCFCs) attract great attention for being of lower operating temperatures than solid
oxide fuel cells. Furthermore, tubular PCFCs are of higher power density and higher mechanical strength compared with
planar PCFCs.To simplify the preparation of large-size tubular PCFCs, hollow glass tubes with tiny pores at their tops are
taken as the preparation mold for the anode supporting layers, and the NiO-BaCe,,Zr,,Y,,Yb,,0,(BCZYYb) anode support
is made from raw material powder by one-step preparation based on phase inversion mechanism.To reduce the impact of the
ceramic substrates on the tubular PCFC electrolyte ceramic films, various sintering methods are explored. The scanning
electron microscope (SEM) image of an anode support after high-temperature co-sintering presents that there are a large
number of connected pores in the anode support. Dip-coating method provide the anode support with a 30 pwm dense
BZCYYD electrolyte layer.At 600 °C,the power density of the tubular PCFC with humid hydrogen as fuel and ambient air as
oxidant can peak at 80 mW/cm’, and the ohmic resistance and polarization resistance can reach 14 Q+cm’ and 16 () +em?,

respectively.The one-step preparation method integrated phase inversion mechanism and solid reaction sintering can make

tubular PCFCs from raw materials powder, which can be applied to large-scale tubular PCFC production.
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Fig.1 Preparation process of a tubular PCFC
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Fig.3 Structure of an anode support with a diameter of 6 mm
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