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Synthesis and Characterization of La, ,CaFeO;; for Cathodes by GNP Method

CHEN Yong-Hong?  WEI Yi-Jun®> LIU Xing-Qin*' MENG Guang-Yao'
(‘Department of Materials Science and Engineering, University of Science and Technology of China, Hefei 230026)

(*Center of experiment and communication , Huainan Normal College, Huainan 232001)

Abstract: LaFeO; and La,_CaFeO;; with 0.1 < x < 0.5 were synthesized using glycine-nitrate process (GNP).
The formation process of perovskite phase and microstructure of the samples were characterized using TG-DTA,
XRD, and SEM. The results revealed that fine powders with particle size of 50~90 nm were obtained. All the
samples with different doping amounts of Ca** on A-site were single phase solid solutions, and the stable per-
ovskite phase was formed completely after calcination at 850 “C. The solid solutions with 0.0 < x < 0.2 were
isostructural with the orthorhombic perovskite-type LakeO;, while those with composition of 0.3 < x < 0.5 were
the cubic perovskite-type system. The diffraction intensity, the cell volume as well as grain size of products de-
creased with Ca content. The electrical conductivity of sintered samples as a function of both temperature and Ca
content were measured by four-probe technique. The Ca doped on A-site of LaFeO; had a significant effect on
electrical properties. The electrical conductivity increased as Ca content and then decreased, LagCag,FeOs s was
found to be of the highest conductivity. The activation energy of La,_CaFeO;5 (0.1 < x < 0.5) was 13.67~22.70
kJ-mol™, while that of LaFeO; was 100.89 kJ-mol.
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Table 1 Lattice parameters of La, ,CaFeO;; (x=0.0, 0.1, 0.2, 0.3, 0.4, 0.5)
x / mol Crystal structure a/ nm b / nm ¢/ nm Volume / nm? D/ nm

0.0 Orthorhombic 0.553 9 0.552 2 0.785 9 0.240 4 90.15

0.1 Orthorhombic 0.552 8 0.553 0 0.784 1 0.239 7 82.46

0.2 Orthorhombic 0.552 0 0.554 7 0.781 2 0.239 2 77.34

0.3 Cubic 0.388 4 — — 0.058 6 69.52

0.4 Cubic 0.388 1 — — 0.058 5 57.16

0.5 Cubic 0.386 4 — — 0.057 7 51.76
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Fig.5 SEM images of Lay¢Cag,FeO; s samples
(a) Surface view for samples sintered at 1000 °C for 2 h; (b) Cross-sectional view for samples sintered at 1000 °C for 2 h;
(c) Surface view for samples sintered at 1250 °C for 2 h; (d) Cross-sectional view for samples sintered at 1250 °C for 2 h
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Table 2 Electrical conductivity of sintered La, .CaFeO;; (x=0.0, 0.1, 0.2, 0.3, 0.4, 0.5) as a function of temperatures

o ml o/ (S-em™)

450 C 500 C 550 C 600 C 650 C 700 C 750 C 800 C
0.0 0.001 0.003 0.009 0.020 0.042 0.067 0.125 0.169
0.1 45.266 49.474 53.008 55.894 57.976 58.116 58.186 54.016
0.2 48.898 60.192 70.044 80.188 86.122 88.644 89.148 88.644
0.3 72.545 87.545 102.360 114.714 122.241 129.014 130.095 133.068
0.4 82.424 101.872 117.924 133.611 143.536 150.448 149.532 140.582
0.5 38.858 47.082 55.344 62.478 68.828 73.322 74.256 75.474
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