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Abstract: For an anode-supported solid oxide fuel cell (SOFC), the anode consists of a thick support layer with large
pores and a thin functional layer with small pores. In the present work, the anode of NiO and yttria-stabilized zirconia
(YSZ) comprising a porous support layer of ~700 um thick and a functional layer of ~60 pm thick were formed in a
single step using the phase inversion tape casting method. For the as-prepared anode, the support layer contained large
open pores which were aligned along the thickness direction. A thin dense YSZ electrolyte layer with a thickness of
15 um was deposited onto the anode by dip-coating and co-sintering techniques. A composite cathode of
YSZ-Lay gSry,MnO;_s (LSM) with a weight ratio of 50:50 was screen-printed on the surface of the YSZ electro-
lyte layer. The resulting fuel cell exhibited promising electrochemical performance. A maximum power density of
891 mW/cm® was obtained at 800 C using H,-3% H,0 as the fuel and ambient air as the oxidant. The cell did not
show any sign of concentration polarization even at high current densities, which should be attributed to the open
straight pore structure and resultant fast gas-phase transport in the anode support.
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Fig. 1 Schematic of phase-inversion tape casting
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Fig. 2 Cross section of green NiO-YSZ anode support
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Fig. 3 Porous structure images of reduced anode support
(a) Cross section; (b) Top view; (c) Bottom view
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Fig. 4 SEM images of the anode-supported cell after electro-
chemical testing

(a) Cross section; (b) Enlarged cross section corresponding to the re-
gion marked by square in (a)
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Fig. 5 Output performance of cell (/-V and I-P curves)

DR AN 25 77 A R AR 5 B ZE AL IR % . ALV 5
KA BAE R E BN AR, FLTb T Ak A
538 BB R e, S TR R R

Kl 6 hIFIRE LA FIBHAR SCHEAR Ni-YSZ/YSZ/
LSM-YSZ FHith FFEOIRAS T AR BRGS0
fiff 5 J2 11 RR R BEL 47 i o 52 11 AR T 385K, 800 °C oAy
0.12 Q-cm?, 650 CTFE %] 0.21 Q-em’. Hijt: 800 CH
IRALBEFT R 0.21 Q-em?, T 650 °C IR 18 A 3|
1.28 Q-cm’. FHIB I RALBHFTRK, TTRE t T BH AR )
BE)22(64 pm) i J5 LA & LSM-YSZ 54 B AR AL
TEVER RS T E B RS Ak R DI RE 2
JEFERALR, HRH mPERE MBI ATRL, TT SRR AG
Tt AR A R BEURITEE— 204 s r it ) PR 11 1

3 ZEig

R ARTAE J5 325 7T L — 20 B R 1 4% [ A4
AR HLI BHAR AR I I RE IR o P il 25 PR BH A
SCHEAAL AT BT M HES BT R AL, D A
e e it TR E, A7 TN R ZEAL, T AR
T REJZ W BRI H AR 2 A0 S R B 01 T 5 2 1K)
WPEAL, AR TN AR AL o 3T 1% B A I 5
R vt ks B R ) L PR RE, DA Hp-3%H,0 D4
Bl BREE AU, 800 °C IR H it [ U 1)y 52 2%

=
=

vyY¥¥v
‘,v"‘ Yy

7"/ (Crem®)
=
[3%]

1 1
0.6 0.8 1.0 1.2 1.4 1.6
2 (Qrem?)

6 JFHCIRZS N R R A AL BT

Fig. 6 Impedance spectra of cell under open circuit condition
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