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Abstract: Solid oxide fuel cell (SOFC) is regarded as an efficient device for power generation.
However, it is required to operate at high temperature (800-1000 °C), leading to shortening cell
lifetimes and increasing in fabrication and operation costs. Thus, the development of SOFCs can
operated at low-temperature and maintained its efficiency should be considered. The SOFC using
a novel samaria-doped ceria (SDC) as electrolyte has received considerable attention because it can
conduct oxygen ions at low temperatures (500-700 °C). A mathematical model of SOFC with SDC-
based electrolyte is an important tool for designing and improving its cell and system efficiencies.
The aim of this work is to develop a model of low-temperature solid oxide fuel cell (SOFC) with SDC—
based electrolyte and to assess the SOFC performance. The results demonstrate that the
performance of SOFC with SDC-based electrolyte is higher than that with yttria-stabilized zirconia
(YSZ) based electrolyte at low temperature (500-600 °C) and the increase in the pressure and
decrease in the anode thickness can improve the cell efficiency. Considering the SOFC with SDC-
based electrolyte under a direct internal methane steam reforming, the cell should be not operated
the inlet steam to carbon ratio below 1.5 to prevent the carbon formation on anode catalyst.
Nevertheless, the power density of cell reduces as the inlet steam to carbon ratio increased.
Moreover, this work studies on the hybrid system between SOFC and gas turbine (SOFC-GT). The
heat management of SOFC-GT hybrid system improved with the anode and cathode recirculations

is also investigated.

Keywords: Low-temperature solid oxide fuel cell, Direct internal reforming, SOFC-GT, anode and

cathode recirculation.
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