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Application of Straight Open Pores Ceramic in Solid Oxide Fuel Cells

GUO Xiang, TIAN Yanting, WU Pingping, ZHANG Xu, NIE Zhongquan
(College of Physics and Optoelectronics, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: Yttria-stabilized zirconia (YSZ) supports with directional straight open pores were prepared by an alginate
self-organization method. Ni nano-particles were impregnated into the porous supports to obtain the anodes for solid oxide fuel cells.
The results show that the pore size of YSZ supports decreases with the increase of solid content and CaCl, solution concentration. The
open circuit voltage of Ni—YSZ/YSZ/LSM-SDC cell is above 1 V at 650 ‘C and the maximum power density at 800 ‘C is 225
mW/cm? by using hydrogen as fuel and air as oxidant. It is expected that the output performance of the cell could be further improved
by adjusting the porosity of the anodes and the thickness of electrolyte, and the application of the ceramics with straight open pores
straight ceramics in solid oxide fuel cell could be realized.
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Table 1 Condition of shrinkage of the support at different

stages
Stage Diameter/mm Shrinkage/%
Green body 42.0
After ion exchange process 335 20.2
After dried in the air 16.4 61.0
After sintering at 1400 'C 14.0 66.7
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z
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1 1400 CHBbe 4h J5 YSZ SCHEARH) XRD 1
Fig. 1 XRD pattern of YSZ skeleton after sintering at 1400 ‘C
for 4h
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(a) Cross section image with 5% solid content

b) Surface image with 5% solid content
2

(d) Surface image with 15% solid content
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Fig. 2 SEM images of the YSZ supports with different solid
contents
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Fig. 4 Effect of solid content and CaCl, solution concentration
on the pore size and porosity of YSZ support

(d) Cross section image with 1 mol/L CaCl, solution
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Fig. 3 SEM images of the YSZ supports with different CaCl, AR AE D 5%, CaCLIKIEEA 1 mollL I,
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(a) Cross section of the cell

(c) Inner wall of the anode channel
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(b) Surface image of the electrolyte
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(d) Enlarged anode channel
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Fig. 5 SEM images of the cell cross-section and the electrolyte surface
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(b) Impedance spectra
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Fig. 7 Electrochemical performance curves and impedance
spectra of the single cell at different temperatures
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