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Abstract

An important objective in the development of solid oxide fuel cell
(SOFC) is to produce thin stabilized zirconia electrolytes that are
supported upon the nickel-zirconia composite anode. Although this will
reduce some of the problems associated with SOFCs by permitting
lower temperature operation, this design may encounter problems
during start- up. The first step in a start-up involves the reduction of
nickel oxide in the anode to metallic nickel and increase of three phase
boundary will be beneficial for further reaction. In this study, two
pretreatment methods are investigated for their effects on the
performances of SOFC. Performances of the SOFCs are influenced by
the pretreatment conditions which included exposure of the cells to
dilute H,/O, either under open circuit or closed circuit conditions prior
to their performance studies. By carrying out the methods, the
pretreatment using the closed circuit is found to attain much higher
performances effectively and efficiently. Accompanying with SEM and
element analysis, increase of three phase boundary is considered to give
rise to changes in the anode microstructure, leading to activation of the
anode. Mechanisms of NiO in anode reducing to Ni and porous

structure via different pretreatments and their effects on the anode



microstructure are proposed.

Keywords: Pretreatment, Anode-supported, Triple phase boundary
(TPB), Solid oxide fuel cell (SOFC), Proton Exchange Membrane Fuel
Cell (PEMFC), Direct Methanol Fuel cell (DMFC), Oxygen Vacancy





