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Fig. 3 Electrochemical characterizations of I-V curve of PSNF-NFA-GDC|LSGM| LSCF-GDC single-cell at 800 °C in a CO, atmosphere
(a)I-V curve; (b) the EIS plot of under open circuit voltage; (¢) the EIS plots at 1. 1-1. 4 V;(d) short-term stability at 1. 1-1.4 V
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In situ fabrication NiFe alloy nanoparticles modified Pr, sSr; , (NiFe)O,_;
cathode material for direct CO, electrolysis in solid oxide electrolysis cell

TAN Ting' , YANG Hongyu' , QIN Mingxia' , WANG Ziming' , SONG Chen® ,LIU Taikai*, LIU Min*, YANG Chenghao'
1. School of Environment and Energy. South China University of Technology., Guangzhou 510006,
Chinas; 2. The Key Lab of Guangdong for Modern Surface Engineering Technology, National
Engineering Laboratory for Modern Materials Surface Engineering Technology. Institute of New

Materials , Guangdong Academy of Sciences, Guangzhou 510650, China

Abstract: In recent years, the conversion of CO, into valuable chemical substances through solid oxide
electrolysis cells (SOEC) has attracted special attention. However, it is still a big challenge to develop
In this work, the NiFe
nanoparticles modified Pr, s Sr;, (NiFe) O,_; (PSNF-NFA) cathode material constructed by the in-situ

cathode materials with high chemisorption and catalytic activity for CO,.

exsolution method was used for direct CO, electrolysis. XRD and SEM analysis proved that the exsolution
of the NiFe alloy will cause the matrix to undergo phase transformation, and the exsolved nanoparticles are
abundant and uniformly distributed. The interface between the nanoparticles and the perovskite oxide
matrix has abundant oxygen vacancies, which can enhance the chemical adsorption and dissociation of CO, ,
and significantly improve the performance of CO, electrolysis. The new composite cathode shows a current
density of 2.5 A/em? at 800 °C and 1.6 V. In addition, the PSNF-NFA cathode also shows good stability
and coking resistance to direct CQO, electrolysis.

Key words: CO, electrolysis; in-situ exsolution; solid oxide electrolysis cell; cathode





