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Catalytic Performance of Strontium Cobalt Doped Lanthanum Ferrite Modified Silver
Anode for Direct Carbon Solid Oxide Fuel Cell
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Abstract: Silver anode for direct carbon solid oxide fuel cell (DC—SOFC) has great chemical stability and resistance to sulfur and
carbon deposition. However, the electrochemical performance of DC—SOFC is still unsatisfactory due to the poor catalytic
performance. Strontium cobalt doped lanthanum ferrite (LSCF) is an electrode material with good catalytic performance as well as
electronic and ionic conductivity. In this paper, silver anode (silver-gadolinium doped cerium oxide, Ag—GDC) was modified with
LSCF to improve the catalytic performance of the silver anode and the output performance of the corresponding cell. At 850 C, the
maximum power density of the corresponding DC-SOFC increases from 224 mW/cm® to 264 mW/cm®. According to the results by
impedance spectroscopy for the corresponding half-cell, microscopic morphology and crystal structure of the electrode material, and
constant current discharge tests, the polarization resistance of Ag—GDC decreases from 0.543 Q-cm’ to 0.373 Q-cm’, the
microstructure and crystal structure of the electrode become stable, and the fuel utilization of the corresponding cell increases from
51.3% to 57.9% after the LSCF modification. Therefore, LSCF-modified Ag—GDC is an ideal anode material for DC—SOFC with
good performance and chemical stability, which is expected to promote the further development of DC—SOFC.
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(c) Ag—GDC after test

(d) LSCF-Ag—GDC after test
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Fig. 1 Microstructures of Ag—GDC and LSCF-Ag—-GDC electrodes
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Fig. 2 XRD patterns of Ag—GDC and LSCF-Ag—GDC electrodes
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Fig. 3 Impedance spectra and equivalent circuit diagram of
half cells with Ag—-GDC and LSCF-Ag—GDC under
anode atmosphere and at 850 C
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Table 1 Impedance spectra fitting data based on equivalent

circuit
Sample No. RY/(Qem®)  R/(Qem?)  R/(Qem®)  Ry/(Q-em?)
Ag-GDC 1.166 0.120 0.410 0.013
LSCF-Ag-GDC 1.167 0.106 0.257 0.010

Ry: Fitting ohmic resistance, R;~Rs: Fitting resistance of a specific

physicochemical process.
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Fig. 4 [-V-P curves and impedance spectra of DC-SOFC at
850 ‘C with Ag—-GDC and LSCF-Ag—GDC as anode,
respectively
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£2 3L Ag-GDC # LSCF-Ag-GDC 4 FH#RAY DC-SOFC B ik BEXT L
Table 2 Electrochemical performance comparison of DC—SOFCs with Ag—GDC and LSCF-Ag—GDC as anode, respectively

Maximum power

Discharging current density/

Anode materials Open circuit voltage/V . 5 N Discharging time/h Fuel utilization/%
density/(mW-cm ) (mA-cm™)

Ag-GDC 0.93 224 215 15.3 51.3

LSCF-Ag-GDC 0.95 264 215 17.2 57.9

5 o 2 Fh e L AE 850 °C R AAE HL A H B 26
L HLR A 215 mA/em®. LSCF-Ag-GDC A%
DC-SOFC U HLJE N 0.77 V, & T Ag-GDC FH%
1) DC-SOFC i FELFELE(0.73 V) o BT BT &
WG H R, ORI RS E K4 2 h(W#R 2 FT7R).
2 R AR R E N 0.4 g0 XF TR, 7E%
AR, A 3 715 C TR, SRR
CO I HLAL 28U SR (CO + OF = CO, +2¢7), HI 2
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(1) DC-SOFC AR %4 51.3%. X Ui #] LSCF
e, A RT R F 2 Mg &
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o
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)
-
o
£
133
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02F
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0 4 8 12 16 20
Time/h

K 5 45ILL Ag-GDC # LSCF-Ag-GDC NFHMkH DC-
SOFC {18 L0 I 28(850 °C, 215 mA/cm?)

Fig. 5 Discharging curves of DC-SOFCs (850 ‘C, 215 mA/cm?)
with Ag—GDC and LSCF-Ag—GDC as anode, respectively
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