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Fig. 3 SEM images of BSNFM porous anode

(a) fresh porous anode; (b) reduced in wet H, ; (¢) reduced in dry H, ;

(d) cross-sectional SEM images of SOFC full cell after stability test in wet H,
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Influence of water vapor in fuels on structure and performance of

(Ba(). 2 Sl'(,_ 8 ) 0.9 Ni(). 07 Fe(). 63 MO(). 3 03—5 pel'OVSkite ceramic anode

YANG Hongyu', QIN Mingxia' , WANG Ziming', TAN Ting', SONG Chen*, LIU Taikai®, LIU Min*, YANG Chenghao'
1. School of Environmental 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-situ exsolved nanoparticles on the surface of the solid oxide fuel cell (SOFC) anode materials
have attracted extensive attentions. Herein, (Ba,, Sro.s)o ¢ Nig o; Feo g3 Moy 3 O3 5 (BSNFM) has been
reduced in H, at 800 °C and utilized as SOFC anode materials. It is found that structure of the BSNFM
anode was transform from ABO; to K,NiF, (A,BO,) in dry H,, while it kept ABO; cubic perovskite
structure in wet H, (3 vol% H,0O). After reduction, the in-situ exsolved NiFe alloy (NFA) nanoparticles
were evenly decorated on the anode substrate in two samples. Interestingly, the electronic conductivity of
the sample reduced in dry H, was lower than that of the sample reduced in wet H,. While, electrochemical
performance of the single cell with BSNFM anode reduced in dry H, was better than that of the single cell
with BSNFM anode reduced in wet H,. The power density of the single cell with BSNFM anode reduced in
dry H, is 904, 683, 450 mW/cm?® at 800, 750 and 700 °C, while that of the single cell with BSNFM anode
reduced in wet H, is 832, 620, 413 mW/cm? in wet hydrogen at 800, 750 and 700 C
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