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Fig.1 XRD patterns of La;..Ca,Nip¢Fe(403.5 (x=0~0.20) cathode
powders calcined at 700 C
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Table 1 Cell constant of La;..Ca,Nip¢ Fey403.5 (x=0~0.20)

cathode powder

x a/nm b/nm ¢/nm V/nm’
0 0.5505 0.5505 1.3264 0.3481
0.05 0.5501 0.5501 1.3291 0.3483
0.10 0.5480 0.5480 1.3350 0.3473
0.15 0.5477 0.5477 1.3371 0.3472
0.20 0.5471 0.5471 1.3350 0.3461

K2 LagsCa2NigsFeoOs.s M1 #4 1] HRTEM 5 J 3k X HL ¥
T Ae R

Fig.2 HRTEM image (a) and selected area electron diffraction

pattern (b) of Lag sCag.NigsFeo40;.5 cathode powder
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Fig.3 XPS wide scan pattern of La,;..Ca,Nig¢Fe(403.5 (x=0~0.20)
cathode powder calcined at 700 ‘C (a) and Ca 2p narrow
scan pattern of LCNFO0.20 cathode powder calcined at
700 C (b)
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Fig.4 Conductivity (o) curves of La;.,Ca,NigcFeo403.5 (x=0~0.20)

in air atmosphere at 500~750 ‘C
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Fig.5 XRD patterns of La;..Ca,NigpsFeo405.5 (x=0.05~0.20)
sintered at 1050 and 1100 C
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Fig.6  Arrhenius curves of conductivity and temperature of

La;..Ca,Nig¢Feo4035.5 (x=0~0.20) material
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Fig.7 Cross-section morphologies of La;_,Ca,Nig¢Fe403.5/SDC/La;..Ca,Nig¢Fe(403-5 symmetrical cells: (a) x=0.05, (b) x=0.10,

(¢) x=0.15, and (d) x=0.20
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Fig.8 Impedance spectra of La;..Ca, Nig¢ Feos O3.5 (x=0~0.20)
symmetrical cells at 700 ‘C (a) and their equivalent

circuit (b)
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Table 2 Polarization resistance change at 700 C for La;..-

CaxNio,6F60,4O3_5 (x=0~0.20)

x R»/Q-cm? R3/Q-cm? Rp/Q-cm?®
0.0 0.71 7.39 8.10
0.05 0.29 4.45 4.74
0.10 0.19 4.19 4.38
0.15 0.17 3.03 3.20
0.20 0.09 1.75 1.84

% 3 B 9La;..Ca,Nig¢Fep40;.5(x=0~0.20) DRT Bhékh P, &
U E A
Table 3 P, fitted peak area values of La;..Ca.NiycFeo40s.;
(x=0~0.20) in the DRT curve of Fig.9
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Preparation and Electrochemical Performance Improvement of Alkaline Earth Metal
Ca Doped LNF Cathode

Xie Manyi'?, Cai Changkun'?, An Shengli'?, Gao Jianquan'?, Xue Ke'?, Peng Jihua'~
(1. School of Materials and Metallurgy, Inner Mongolia University of Science and Technology, Baotou 014010, China)
(2. Inner Mongolia Key Laboratory of Advanced Ceramic Materials and Devices, Baotou 014010, China)

Abstract: In recent years, LaNig¢Feo40s.5 cathode materials have been paid much attention to due to their chromium poisoning resistance
under metal interconnects, but they have relatively low electrochemical performance. This paper aims to improve the electrochemical
performance of LNF cathode by Ca doping. La;..CaNig¢Feo40s.5 (x=0, 0.05, 0.10, 0.15, 0.20, LCNF) cathode material was prepared by a
glycine combustion method. The phase composition of the material was characterized by X-ray diffraction. The microstructure of the
cathode material was observed by SEM. The chemical forms of elements on the surface of cathode materials were analyzed by XPS. The
electrochemical activity of the cathode material was analyzed by an AC impedance spectroscopy. The results show that the activation
energy of oxygen reduction reaction decreases with the increase of Ca* doping content in La;..Ca:Nig¢Feo 4035 cathode material, which is
consistent with the DRT (distribution of relaxation times) analysis. The Lag sCag2NigsFeo4O3.5 cathode material has the lowest polarization
resistance (0.88 Q+cm?) at 750 °C, and exhibits better oxygen catalytic activity than the undoped LNF material, making the LCNF cathode
have a broader application prospect in IT-SOFC.

Key words: perovskite cathode material; LaNig¢Fe 40s.5; doping; polarization resistance; distribution of relaxation times
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