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Structure calculation and performance research of perovskite-type
Ba,Sr...CogsFeq,03 5 0Xygen electrode for hydrogen production
through high temperature solid oxide electrolyzer cells

ZHANG WenQiang, YU Bo, ZHANG Ping & XU JingMing

Institute of Nuclear and New Energy Technology, Tsinghua University, Beijing 102201, China

Abstract: It is of great importance to improve the anodic performance with low polarization resistance for
practicability of solid oxide electrolyzer cell (SOEC) technology. In this paper, the feasibility of novel conductive
membrane Ba,Sr; CogsFeq,0;.5 used as oxygen electrode of SOEC was studied from several aspects of the
Goldschmidt tolerance factor, critical radius, lattice free volume, average bond energy, variable valence capability of
B elements, and so on. A strategy for the systematic selection of oxygen electrode was explored and the optimum
combination of the A site of Ba,Sr;_,CojgFe(,0;.5 series materials was selected out. Furthermore, the hydrogen
production performance and the electrochemical property of Ba, sSrsCoggFe205.5 (BSCF) anode were studied and
compared with conventional LSM. The anodic polarization resistance (ASR) at 850 ‘C was only 0.07 Q cm’
remarkably lower than the common used oxygen materials such as LSM. The hydrogen production rate of a SOEC
single cell with BSCF as anode could reach as high as 310.7 mL cmh™" at 850 °C and electrolysis voltage of 1.4 V,
which showed that BSCF could be a very potentially promising candidate for the application of SOEC anode
material.

Keywords: high temperature solid oxide electrolyzer cells, nuclear hydrogen production, oxygen electrode, perovskite
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