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The main purpose of this study is to develop SOFCs for intermediate-temperature 

operation for actual use. This thesis deals with the study of application of Sc2O3 -Al2O3 stabilized 

ZrO2 (SASZ) for electrolyte and anode cermets, LNF for cathode and the scaling up of the 

anode-supported planar type cell. The contents of this thesis are summarized as follows. 

Chapter 1 describes the introduction of this thesis and Chapter 2 describes the 

experimental techniques. 

In Chapter 3, the reduction behavior of several types of anodes made with different NiO 

particle sizes or different zirconia compositions (i.e., 8YSZ, SASZ) is investigated and the effect of 

the NiO reduction conditions on the cermet characteristics is reported.  

Chapter 4 describes the anode cermets fabricated with different zirconia compositions 

(ScSZ or SASZ) and investigates the long-term stability of the electrical conductivity. In particular, 

we focus on the effect of Al2O3 in the NiO-ScSZ on the electric conductivity and on nickel sintering 

in the operating atmosphere. From these results, it was clarified that the Ni-SASZ showed stable 

characteristics under intermediate temperature operation. 

In chapter 5, the relationships among LNF sintering temperature, its reactivity with 

SASZ, and anode-supported cell performance were investigated.  We also demonstrate the drastic 

effect of preliminary loading at a very high current density on LNF/SASZ interfacial resistance. 

The cell with LNF sintered at 1000  has the maximum power density of 1.56 W/cm2 at 800 . 
Chapter 6 examines the dependence of the anode materials and structure on the cell 

characteristics, including porosity, pore size, and the flatness of the anode-supported cell, and the 

power generation performance. Using the results, we fabricated large anode-supported cells with 

diameters of up to 120 mm. We also investigate the characteristics and performance of the larger 

scale cells. This performance indicates that the cells using SASZ and LNF show sufficiently high 

potential for developing the multicell stack for an actual power generation system. 

Chapter 7 summarizes the results and important findings of this study. 


