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Fig. 1 Schematic diagram of single cell reactor'®
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Fig. 4 SEM images of composite material: (a) YSZ; (b) BaO/
Ni045Cu0450x-YSZ; (C) BaO/Ni().SCquOX-YSZ
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Fig. 6 Function curves of cell voltage and performance of

composite anode material in methane: (a) Ni-YSZ anode;

(b) BaO/NigsCus0,-YSZ
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(a) Element  w/% /%
CK  67.67 91.31
OK 325 329
NiK 879 243
YL 1.81 033
ZrL  11.80 2.10
AuM 670 0.55
Total 100.00

. ; . ® @
0 2 4 6 8 10 12 14 16
E/keV

( ) Tlement w/% /% wi% X%
CK 11.16 33.92

OK 1275 29.09
NiK 2343 1457
CuK 2057 11.82
BaL 330 0.88
YL 2.19  0.90
ZrL  18.14 726
AuM 845 157
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Fig. 7 EDS spectra of different anodes after long-term stability
experiment: (a) Ni-YSZ anode; (b) BaO/NijsCuysO,-YSZ

anode
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Fig. 8 SEM images of anode after experiment: (a) Surface of
anode; (b) Cross section of anode; (c) Interface of anode and

electrolyte
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Preparation and properties of BaO modified NiysCus0,-YSZ anode

YOU Hong-xin', PENG Lian', ZHAO Cong', LI Can', ABULITI*®

(1. School of Chemical Machinery and Safety Engineering, Dalian University of Technology, Dalian 116023, China;
2. North Japan New Energy Research Center, Hirosaki University, Hirosaki 036-8561, Japan;

3. School of Electronic and Information Engineering, Xinjiang Institute of Engineering, Urumchi 830023, China)

Abstract: Carbon formation will cause performance degradation of direct oxidized methane solid oxide fuel cells
(SOFCs). A composite anode material of BaO/Nij sCug 5O, coated columnar-shaped YSZ was investigated to enhance the
stability of SOFC. The composite materials were prepared by hard template method combined with wet impregnation
method. The performance and long-term stability of the unit cell with BaO/NigsCugsO,-YSZ anode were tested. The
structure and surface composition of the anode were observed and analyzed by scanning electron microscopy(SEM) and
energy dispersive spectroscopy (EDS), respectively. The results indicate that a maximum power density of 323 mW/cm?
is obtained at 800 C, the cell shows no degradation and there is a voltage drop of 2.12% after operation for 100 h. The
SEM observation shows a stereoscopic anode with high porosity which is beneficial for gas diffusion. The
columnar-shaped YSZ anode scaffolds are evenly coated by catalytic metal particles, leading to extended active reaction
sites. The EDS analysis demonstrates that less carbon forms than that of anode without BaO and channels of anode are
not blocked, indicating that the prepared anode has higher coking resistance. The improved stability of the cell is
attributed to the 3D porous anode combined with the addition of BaO in anode.
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