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Application of Electrochemical Impedance Spectroscopy
in Solid Oxide Fuel Cells

JIN Dun',LU Yue'?,YU Yutian', CHENG Fupeng'*,LIN Youchen', LI Ruizhu', WANG Zhijie',
LIN Xiao"**, GUAN Chengzhi"**, WANG Jian-qiang"**
(1. Shanghai Institute of Applied Physics, Chinese Academy of Sciences, Shanghai 201800, China; 2. Key Laboratory
of Interfacial Physics and Technology, Chinese Academy of Sciences, Shanghai 201800, China; 3. Dalian National
Laboratory for Clean Energy, Chinese Academy of Sciences, Dalian 116023, China)

Abstract: Solid oxide fuel cell (SOFC) will experience performance degradation when it operates at high temperature for a
long time, which is manifested as a decrease in cell voltage and an increase in impedance. Therefore, the cause of cell
performance degradation can be analyzed by studying the change law of cell impedance. As a nondestructive on-line detection
technology, electrochemical impedance spectroscopy (EIS) can analyze the influence of various attenuation factors on the
growth of cell impedance, such as the increase of the ohmic or polarization resistance caused by degradation or poisoning of the
material structure. Combined with the relaxation time distribution method (DRT) and equivalent circuit (ECM) fitting, it is
possible to further determine the components that cause cell performance attenuation and the proportion of each attenuation
factor to the increase in the total cell impedance. This review discusses in detail the application of electrochemical impedance
analysis technology in the attenuation mechanism of anode-supported Ni-8YSZ/8YSZ/GDC/LSCF cells, and provides an
effective solution for the specific failure reasons, which is of great significance for the preparation of high-performance, low-
attenuation single cells.

Keywords:electrochemical impedance spectroscopy ;solid oxide fuel cell;anodesupport;degradation mechanism
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