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Current Collector Effects on High Temperature Electrolysis
by Ni-YSZ Cermet Supported Solid Oxide Cells
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ABSTRACT

Ni-YSZ supported button cells were prepared by spray-coating YSZ and screen-printing YSZ-LSM
powder as an electrolyte and oxygen electrode on Ni-YSZ cermet disks. In order to identify the polarization
loss mechanism in high temperature electrolysis current-voltage characteristics coupled with electrochemical
impedance spectroscopy were investigated as a function of temperature, current load, and the humidity. The
effects of the different current collectors of platinum and silver for oxygen electrodes were compared. With
Ag current collector two polarization losses were distinguished. The high frequency component was attributed
to the Ni-YSZ cermet which was less susceptible to temperature variation but increasing in loss with humidity.
The lower frequency component was attributed to the LSM electrode. Platinum current collector led to a
much lower polarization loss.
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electrolysis.
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Fig. 8 Variation in impedance for an anode-supported cell (without
reference electrode) due to changes in the anode or cathode gas
composition.
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Fig. 9 Current-voltage curves in the fuel cell mode and elec-
trolysis mode performed as function of the various partial pressure
of steam supplied to the Ni-YSZ side of the cell.
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Fig. 10 Impedance of the cell operated in the electrolysis
mode at 850C, OCV condition as function of the steam
amount.
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Fig. 12 Current-voltage curve and impedance spectra under
9.1% steam as a function of current density.
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