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Fig.1 XRD patterns of LSCFScx(x=0, 0.04, 0.08) cathode materials (a) and its refinement (b-d)
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Table 1 Crystal cell parameters obtained by refinement of LSCFSc cathode materials
Sample Structure a/nm b/nm c/nm vinm® 7 Rp/% Rup/%
LSCF Pm-3m 0.3877 0.3877 0.3877 0.0583 3.70 4.26 5.93
Pm-3m 0.3879 0.3879 0.3879 0.0584
LSCFSco.04 0.27 3.10 4.62
R3-c 0.5501 0.5501 1.3355 0.3500
Pm-3m 0.3883 0.3883 0.3883 0.0586
LSCFSco.08 1.07 5.24 8.80
R3-c 0.5512 0.5512 1.3379 0.3520

2 LSCFScoos Bt A1 KL TEM-EDS 447 & HR-TEM 1 FFT-IFFT I§ A
Fig.2 TEM-EDS analysis (a) and HR-TEM image, FFT-IFFT image (b) of LSCFScos cathode
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Fig.3 XPS spectra of surface elements of different cathode materials: (a) full spectrum, (b) Co 2p, (c) Fe 2p, and (d) O 1s
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Table 2 Element content for LSCFSc cathode material surface (%)

Sample Co™/(Co**+Co*) Fe**/(Fe**+Fe*") Onds/(OLartOnads)
LSCF 54.79 52.94 60.00
LSCFSco.08 48.53 40.05 62.82
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Fig.4 Conductivity (a) and Arrhenius curves (b) of LSCFScy
cathode (x= 0,0.04, 0.08)
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Fig.5 AC impedance spectra of different cathode materials: (a) LSCF|SDC|LSCF symmetric cell, (b) LSCFSco.04/SDC|LSCFSCo.04
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surface resistance of different cathode materials
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% 3 LSCF|SDC|LSCF. LSCFSC0.04/SDC|LSCFSCo.04 #1 LSCFSCo.08|SDC|LSCFSco.05 3 #1 % #7% B2 ith B4R 14 FE #71
Table 3  Polarization impedance of LSCF|SDC|LSCF, LSCFScC.04/SDC|LSCFScoos and LSCFSco.0s|SDC|ILSCFSco.08

symmetry cell

Sample TI'C Ry/Q-cm’ Ro/Q-cm? Rasr/Q-cm®
650 0.751 2.606 1.958
LsCF 700 0.360 1.052 0.823
750 0.071 0.620 0.403
800 0.015 0.346 0.211
650 0.706 1.909 1.549
700 0.316 0.253 0.335
LSCFSco.04
750 0.148 0.062 0.124
800 0.031 0.017 0.028
650 0.531 0.308 0.505
700 0.179 0.105 0.171
LSCFSCo,os
750 0.070 0.034 0.060
800 0.030 0.013 0.026
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Fig.6 Output voltammetric characteristics, power density curves (a, b) and impedance spectra (c, d) of single cell at different

temperatures
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Crystal Structure and Electrochemical Performance of LaggSr4C0g,Feq84ScyO3.5
Cathode Materials for Solid Oxide Fuel Cell

Cai Changkun'?3, Xie Manyi'?®, Wang Lin*?, Xue Ke'??, Peng Jun'??, Bao Jinxiao'? An Shengli'??
(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)

(3. Key Laboratory of Green Extraction & Efficient Utilization of Light Rare-Earth Resources, Ministry of Education,
Baotou 014010, China)

Abstract: The Sc-doped LagsSro.4C00.2Fe0.5-xScx03-s(LSCFScy, x=0, 0.04, 0.08) cathode powders were synthesized by a sol-gel method.
The crystal structure, chemical morphology of surface elements, catalytic activity and electrochemical properties of LSCFSc cathode
material were systematically analyzed. XRD results show that LSCF has a cubic structure, and the LSCFSc cathode material changes from
cubic to hexagonal structure. The conductivity of LSCFSc cathode material decreases with the Sc** doping, and the conductivity of
LSCFScos cathode sample is still greater than 100 S/cm in the temperature range of 300-800 <C. XPS results show that Sc** doping
increases the content of adsorbed oxygen (Oags) On the surface of LSCFSc cathode material, and the Rasg Of polarization surface of
LSCFSco.0s cathode material measured at 800 <C is 0.026 Q-cm?, which is about 87.7% lower than Rasg of LSCF cathode material, which
significantly improves the adsorption/dissociation ability of LSCFSc cathode material to oxygen, and enhances the catalytic activity of
oxygen. Ni-SDC as the anode material, SDC as electrolyte, and LSCFSco.0s as cathode material assembled into Ni-SDC|SDC|LSCFScg.0s
anode-support single cell, the maximum power density is 806 mW/cm? at 800 <C, indicating that Sc** doping can significantly improves
the electrochemical performance of cathode materials.

Key words: solid oxide fuel cell; cathode material; Sc doping; perovskite
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