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Fig. 1 Voltage and power density vs. current density curves for an SOFC with LSCM-YSZ1515, LSCM-YSZ2010 and LSCM-
YSZ3010 anodes while running on hydrogen (A) and ethanol steam (B) at 750 °C



472 W o F 2014 4

1.0 1.2 0.8

125A —a— LSCM-YSZI515 B ~+-LSCM-YSZISIS |, _

i —+—LSCM-YSZ2010 |y g ¢ 1.0 —e—LSCM-YSZ2010 | =" <

1.0 F —4—LSCM-YSZ2307 | =~ & —aLSCM-YSZ2307 106 5

2 0.8+ z

> 081 % los = 1052

E ; 2 ) 04 5

2oe 8 §06¢ 104z

= J 104 g o i g

S 04) "o, < ~ 04f 3%

oo, 102 2 192 2

02f ““%Q%D%% - B 02Ff log £
0.0 k. . 0.0 0.0 : : : 0.0

00 04 08 12 16 20 24 28 0.0 0.4 0.8 1.2 1.6 2.0
Current density/(A-cm™) Current density/(A~cm'z)

5 2 LSCM-YSZ1515 LSCM-YSZ2010 #1 LSCM-YSZ3010 BH#% 51 At i %0 < (A) Rl & 2 25 75 (B)RA B (800 °C)H Y -V F I-P
h £k
Fig. 2 Voltage and power density vs. current density curves for an SOFC with LSCM-YSZ1515, LSCM-YSZ2010 and LSCM-
YSZ3010 anodes while running on hydrogen (A) and ethanol steam (B) at 800 °C
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Fig. 3 Electrochemical impedance spectra for an SOFC with LSCM-YSZ1515 .LSCM-YSZ2010 and LSCM-YSZ3010 anodes
while running on hydrogen (A) and ethanol steam (B) at 750 °C
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Fig. 4 Electrochemical impedance spectra for an SOFC with LSCM-YSZ1515 . LSCM-YSZ2010 and LSCM-YSZ3010 anodes
while running on hydrogen (A) and ethanol steam (B) at 800 °C
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YSZ3010 anodes using ethanol steam as fuel and
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a. porous Cu-LSCM-CeO, catalyst layer; b. porous
LSCM-YSZ support layer; c. porous Ni-ScSZ active
layer; d. dense ScSZ electrolyte layer; e. porous PCM
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Fig. 8 Electron probe microscopic analysis (EPMA) of the
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750 °C under an open circuit condition for 218 h: A.
SEM image of the anode free surface; B. C mapping

of the anode free surface
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Fabrication and Characterization of the Ni-ScSZ Composite Anodes
with a Cu-LSCM-CeQO, Catalyst Layer in the Thin Film SOFC

LV Yao, HUANG Bo’, GU Xi-zhi, HOU Chun-yi, HU Yi-xing, WANG Xiao-ying, ZHU Xin-jian
(Institute of Fuel Cell, School of Mechanical Engineering, Shanghai Jiaotong University,
Shanghai 200240, China)

Abstract: Solid oxide fuel cell (SOFC) directly operating on hydrocarbon without external reforming has the potential of greatly

speeding up the application of SOFCs for transportation. In this paper, a three-layer structure anode was fabricated by tape casting and

screen printing method. The addition of Cu-LSCM-CeO, to the supported anode surface presented better performance running on H,

and ethanol. The maximum power densities were 511 and 390 mW -cm?, respectively running on H, and ethanol at 750 °C. No

significant degradation was observed on the anode. Consequently, the Cu-LSCM-CeO, catalyst layer on the surface of the LSCM-YSZ

support layer makes it possible to have good stability for long-term operation in ethanol fuel due to free carbon deposition.

Key words: solid oxide fuel cell; catalyst layer; carbon deposit; impedance spectra; electrochemical performance
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