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Effect of Surface Modification on Electrochemical Performance of LaSry4Co¢:Fe303-6
Cathode Material
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Abstract: A solid oxide fuel cell cathode material Lag¢Sr4CogoFeq305.5 (LSCF) powder was prepared by a citric acid-EDTA
complex method. Smy,Ce(30;9 (SDC) was used as an electrolyte to prepare LSCF/SDC/LSCF symmetric electrode cells. The
mixed solution of La(NOsj);. Ni(NOs), and Fe(NO;); was impregnated on both electrodes of LSCF/SDC/LSCF, and the
surface-modified cathodes were obtained after sintering at 850 ‘C. The phase structure characteristics, electrochemical AC impedance,
electrochemical catalytic activity and single cell output performance of the surface-modified cathode material after impregnation were
investigated. The results show that Lag ,Sr35Nig 03C00 19F €0 78055 solid solution with the similar structure to LSCF is formed by the
impregnation method. The nanoparticles generated on the surface enhances the ability of the cathode material to adsorb and dissociate
0,, and exhibits a lower polarization resistance. The polarization resistance of LSNCF cathode material is 0.083 Q-cm?at 800 °C, the
polarization impedance of LSNCF cathode material is 0.117 Q-cm?”at 800 °C after 7 200-min continuous operation. For assemble
anode-supported cells with Ni-SDC as an anode, SDC as an electrolyte and LSNCF as a cathode, the maximum power density is
693 mW/cm® at 750 C.
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Fig. 1 XRD patterns of different cathode materials

(b) Local amplifications
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Fig. 3 Crystalline structure of LSNCF cathode material
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Fig. 5 Equivalent circuit diagram of symmetrical cell
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Fig. 6 Impedance spectra of symmetrical cells with different cathode materials at different temperatures (Z': Real part of impedance,

Z": Imaginary part of impedance)
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Table 2 Polarization resistances of the symmetrical cell of
LSCF/SDC/LSCF & LSNCF/SDC/LSNCF at
different temperatures

Sample T/'C  R/(Q-cm?)  Ri/(Q-em®)  Rasp/(Q-cm?)

LSCF 650 0.751 2.606 1.958
700 0.360 1.052 0.823
750 0.071 0.620 0.403
800 0.015 0.346 0.211

LSNCF 650 0.622 1.596 1.292
700 0.554 0.015 0.329
750 0.264 0.012 0.161
800 0.128 0.011 0.083
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