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Synthesis and thermodynamic analysis of
Lay;Sr¢3Cr$7Y0.1303-5; prepared by EDTA-citrate complexing method
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Abstract: The perovskite-type sulfur tolerant anode catalyst Lag;Sro3Cros7Y0.1303-s (LSCY) for solid oxide fuel cells
(SOFCs) was synthesized by EDTA-citrate complexing method. The thermal decomposition temperature and forming
temperature of the crystal phase of the gel prepared by EDTA-citrate complexing method were analyzed by TG—DSC.
The powders after sintering were characterized by XRD and SEM, and compared with the powders prepared by urea
combustion method. The thermodynamic calculation was made to analyze the stability of the anode materials when being
exposed to H,S in a range of partial pressures of sulphur (p(S;)) and oxygen (p(O;)). The infrared spectra of the
anode were compared before and after exposure to H,S to test the resistance to sulfur. The results show that the sintering
temperature is decreased by using EDTA-citrate complexing method, the Lag ;S 3Crg 7Y .1303-5 s resistant to sulfur, and
increasing the operating temperature and the partial pressures of oxygen (pO,) can improve its resistance to sulfur.
Therefore, it meets the requirements of sulfur- tolerant anode.

Key words: solid oxide fuel cells; Lag;Sro3Crg87Y0.1303-s (LSCY); EDTA-citrate complexing method; thermodynamic
analysis
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Fig. 1 TG-DSC curves of La0_7Sr0_3Cr0_g7Y0_13037(5 powders
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Fig. 2 XRD pattern of La0_7Sr0_3Cr0_g7Y0_1303,(5: (a) EDTA-

citrate complexing method; (b) Urea combustion method
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Fig. 3 SEM image of Lag;Sro3Crs7Y0.1303-; prepared by

EDTA-citrate complexing method
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Table 1 Partial pressures of O, and S, under operating conditions

Partial pressure at inlet boundary/Pa Partial pressure at outlet boundary/Pa
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Fig. 4 Phase equilibria of La—O—S and Cr—O-S at various temperatures: (a) La—O-S, 600 C; (b) La—O-S, 800 C; (c) La—O-S,
1000 C;(d) Cr—0-S, 600 C; (¢) Cr—0-S, 800 C; (f) Cr—O-S, 1000 C
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Fig. 5 FT-IR spectra of Lag;Sry3Crog7Y¢.130;5-s before and

after exposure to H,S
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