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Fig.1 Half-cell for anode supported SOFC

K2 BHARRRHE S5 5 O 4 21

Fig.2 Microstructure of anode before and after reduction:

(a) reduction for 0 h, (b) reduction for 6 h,
(c) reduction for 12 h, and (d) reduction for 18 h
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Fig.3 XRD patterns of anode before and after reduction
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Fig.4 Concentration of 0% (a) and Ni% (b) after reduction

in the anode
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Table 1 Mass fraction of main elements after reduction (/%)

Reduction Time/h ) Ni Y Zr
3 16.10 43.72 2.74 37.44
6 14.71 45.94 2.56 36.79
9 13.92 47.56 2.36 36.16
12 13.67 48.63 2.27 35.43
15 13.50 49.17 2.19 35.14
18 13.24 49.56 2.13 35.07
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Fig.5 Monitoring sites of half-cell after reduction at 800 C
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Fig.6 Mass fraction of oxygen in different areas
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Fig.7 Residual stress of electrolyte vs reduction time
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Experimental Research on Reduction Stage in the Process
of Using NiO-YSZ Half-Cell

Wang Xia®?, Wang Fenghui?, Jian Zengyun? Gu Zhiping?, Zhang Kai®
(1. Northwestern Polytechnical University, Xi’an 710072, China)
(2. Xi’an Technological University, Xi’an 710021, China)

Abstract: The reduction stage in the process of using NiO-YSZ of solid oxide fuel half-cell at 800 <C has been experimentally
investigated. The analysis of the microstructure and the reduction degree of anode support materials have been addressed. As well as the
residual stress variation of electrolyte film after different reduction times has been studied from which the full curve variation of the
reduction degree with different reduction time has been obtained. It can be seen from energy spectrum that the mass fraction of oxygen
decreases with the increase of reduction time and the minimum value is 13.24%, while the mass fraction of nickel increases with the
increase of reduction time and the maximum value is 49.56%. It can be indicated from the X-ray stress analysis that the residual stress of
the electrolyte film reduces gradually with the increase of reduction time. The value of the residual stress in the film reac hes 394.35 MPa
when the reduction time reaches 12 h, which accounts for 48.54% of the residual stress before reduction. It is revealed from the scanning
micrographs that the porosity increases in the anode support materials after reduction.

Key words: half-cell for anode supported SOFC; NiO-YSZ Half-Cell; reduction; microstructure; residual stress

Corresponding author: Wang Xia, Candidate for Ph. D., Lecturer, Department of Engineering Mechanics, Northwestern Polytechnical

University, Xi’an 710072, P. R. China, Tel: 0086-29-88431019, E-mail: wangxiaxit@126.com


http://dict.baidu.com/s?wd=experimental%20research

