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要 旨： 
More than thirty years (1) ago it was recognized that addition of aluminium oxide to 
stabilized zirconia ceramics had beneficial effects. Sintering appeared to be improved and in 
some early reports this was accompanied by improvements in the conducting properties. 
Since this time there has been a continuous stream of articles reporting the various aspects of 
this effect with the majority of reports supporting the fact that alumina additions are 
beneficial. Commercially, electrolyte materials used in fuel cell applications contain small 
deliberate additions of alumina and in some fuel cell designs, the addition of alumina is key to 
producing thin electrolytes with mechanical stability. The mechanism by which alumina 
improves the properties is still in contention, however, a recent set of experiments, that will 
be described in this presentation, provides insight into the mechanism by which alumina 
interacts.  
However, there is also appearing, a negative aspect to the addition of alumina which has 
begun to show up in systems that have been operating for long periods of time. Long term 
experiments on fuel cell systems which contain alumina additions to the zirconia based 
electrolyte show that interactions can take place that are detrimental to the performance of 
the cell. These new results will be presented which show that solid state interactions at both 
the anode and cathode interface can lead to disruption of the cell and in any new design, these 
effects must be controlled. 
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