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Abstract 
High-temperature solid oxide fuel cells have mainly been used for large-scale stationary power generation in the last decade. The major advantages of this kind of fuel cells is that they can achieve high electric efficiencies; According to the manufacturer, the SOFCs were operating under high temperatures between T=800–1000 °C, with hydrogen and sulphur-free biogas as operating gases. The specimens were taken systematically after 2500 hours, then 15000 hours, then 20000 hours, then impregnated by low viscosity epoxy resin and finally ground and polished until obtaining a smooth proper surface for the for laboratory analysis. In this work, a nickel particle distribution in anodes were clearly noticed. The porous cermet anodes composed with Nickel and gadolinium-doped ceria were investigated with the optical microscopy, scanning electron microscopy and energy dispersive X-ray spectroscopy to understand the kinetics of the phenomena. All results conducted to the conclusion, that the degeneration of the cells performance is caused by the depletion of nickel in the region of the electrolyte/anode interface, to the coarsening/agglomeration of Nickel particles and also to formation of gadolinium-doped ceria agglomerates through the long operation time. 
[image: ]
Figure1: Schematic representation of the SOFC anode microstructure 
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Figure 2: Light microscopy images of the embedded SOFC cells after 20000 hours
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