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Abstract: The structure and performance of SmSr,_Ae,C0,0, (x=0, 0.2, 0.4, 0.6, 0.8, 1; Ae=Ca, Ba) as intermediate
temperature-solid oxide fuel cell (IT-SOFC) cathodes were investigated by X-ray diffraction (XRD), thermogravimetry
(TG), thermal expansion, electrical conductivity, and electrochemical impedance spectroscopy (EIS). The SmSr;_Ae,C0,0;
system’s structure changes as x increases from 0 to 1. The SmSr,;Ae,,C0,0; (SSAC; Ae=Ca, Sr, Ba) system has an
orthorhombic structure with a Pnma space group. The crystal parameter of SSAC increases in the following order: Sr<
Ca<Ba. The oxygen content increases in the following order: Ca<Sr<Ba while the electrocatalytic activity decreases.
The thermal expansion coefficients of SSAC with different Ae elements are similar. The electrical conductivities of
Smy;S1,:C0o0; (SSC) doped with Ba and Ca decrease because of a decrease in the carrier concentration and an increase
in the conduction activation energy, respectively.
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Fig.1 XRD patterns of SmSr,_ ,Ca,Co,0;
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Table1 Cell parameters of SmSr_, Ae . Co,04 Ae=Ca, Ba) at room temperature

Ae X Space group a/nm b/nm c/nm Ve /nm?
0 Pnma 0.53554+0.00009 0.75786+0.00010 0.53912+0.00010 0.2188

Ca 0.2 Pnma 0.53659+0.00009 0.75797+0.00037 0.54022+0.00040 0.2197
0.8 14/mmm 0.37315+0.00010 1.19198+0.00070 0.1660
1 14/mmm 0.37231+0.00014 1.18799+0.00074 0.1647

Ba 0.2 Pnma 0.53523+0.00029 0.76025+0.00032 0.54109+0.00017 0.2202
0.4 Pnma 0.53911+0.00023 0.55986+0.00027 0.54044+0.00006 0.2214
0.6 P4/mmm 0.38635+0.00005 0.75804+0.00013 0.1131
0.8 P4/mmm 0.38733+0.00006 0.75805+0.00014 0.1137
1 Pmmm 0.39061+0.00009 0.38833+0.00009 0.75784+0.00011 0.1149
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Ton Coordination number Ionic radius (nm)  Remark
Ba* 12 0.161
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