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The doctoral thesis is divided into four chapters. Follows are the brief description of each chapters:

Chapter 1: Research background

This thesis starts with the introduction and comprehensive review of the solid oxide fuel cell and microwave
technology. It covers the principle and problems involved in SOFC and the advantages of microwave which leads
to the motivation of this study. Next, detailed scope of the research work is described.

Chapter 2: Electrical conductivity of doped ceria under millimeter-wave irradiation heating

This chapter begins with the introduction of the material studied in this research, namely Ce1.xMxO 2.2 (M=Gd or
Sm). Specific objectives of the work in this chapter are also given. Detailed flows of the methodology starting from
powder and sample preparation, sample characterization, experimental setup for conductivity measurement under
conventional and MMW irradiation heating including for optimization of thermal environment, absorptivity
measurement under MMW irradiation heating and investigation of ionic transport number are described here. Then,
comprehensive discussions on the results for each measurement are presented.

Chapter 3: Performance of SOFC single cell under millimeter-wave irradiation heating

This chapter begins with the introduction of the method to evaluate the performance of SOFC and available designs
of cell. Specific objectives of the work in this chapter are also given. Then, the methodology for fabrication of single
cell including the preparation of each part of the cell is describes in details. The measurement setup for performance
evaluation under conventional and MMW irradiation heating is given here. This includes the conditioning process
prior to measurement, optimal single cell and system conditions, and thermal insulation for measurement under
MMW. The performance of single cell under conventional and MMW irradiation heating is compared and discussed.

Chapter 4: Conclusions
Finally, this thesis ends with conclusions derived from this research, giving the answer to the objectives of this
study. Some recommendations are also given for future work.
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