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Fabrication and Characterization of LSCF-SDC Composite Cathode
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Abstract: Porous LayeSry,Cogolens055 (LSCF) cathodes were coated with a thin film of Smy,CengO;s_5 (SDC) using a

one-step infiltration process. The SDC infiltrated LSCF cathodes were characterized by electronic microscope and

impedance spectra. Examination of the microstructures reveals that well-distributed SDC nanoparticles are formed

on the surface of LSCF grains with a relatively narrow size distribution. Impedance analysis indicates that the SDC

infiltration has dramatically reduced the polarization of LSCF cathode, reaching the interfacial resistances of 0.074,
and 0.44 Q) -cm? at 750 and 650 °C, respectively. The activation energy of SDC infiltrated LSCF cathodes is 1.42 eV,
which is a little lower than the blank LSCF cathodes. The SDC infiltrated LSCF cathodes also shown an
electrocatalytic activity comparable to or better than that of LSCF-GDC composite cathodes.
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Fig.1 Sketch of symmetrical cell and test fixture
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Fig.2  XRD patterns of (a) blank LSCF and (b) SDC
infiltration LSCF cathode
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Fig.3 (a) Cross-sectional view of LSCF-SDC composite cathode; (b) SEM images of LSCF cathode and
(c) SEM images of LSCF-SDC cathode
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Fig.4 Impedance spectra of a SDC infiltrated LSCF
cathode measured at 650~800 C
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infiltrated LSCF cathodes and LSCF-GDC

composite cathodes



% 10 39

ST 95 A . RS YRR HL T LSCF-SDC 44K & 4 9 1 il 4 J P REBT 5 1913

SDC % £ WY 2 — T 2 1 4 FL P i BL 5 1 o
A AL AR . T

3 & it

W RN IR IR B T2, 1F LSCF Z 1L
FEIAT SDC gk fitki | AT il & T LSCF-SDC &
A 4%  XRD 2 Hr 28 | LSCF-SDC & & il b B A
LSCF AHA1 SDC #H, & A7 H &Y AH A= i ; SEM 14
P13 7 7 AE B SDC 48 K AURL 11 50 19 43 BUfE LSCF
Ff, LSCF-SDC & & FL R E 600~800°CE [F A, 5
1H BHATC L 21 LSCF BIK i A i BHAT FFE T 50 %, Ui
Wl SDC =2 REME M LSCEF B AR (M Ak i 4 |
M #E— 204 5 LSCF 76 rh IR T~ i TAEERE , A
i, SDC 12 J5 1Y LSCF HL e i) 48 Ak 34 Ji7 2 Bz 17 £k
REREAR 1M H 518 A %6 % 19 LSCF-GDC & A Htk
FHEG s T RAF 1 Ak R RE

Sk

[1] ZHANG Quan-Shen(7k 4 4), WUTIAN Bao-Xiong(# M {2
HE). Chin. J. Power Sources (Dianyuan Jishu), 2007,131(5):
418-420

[2] HAN Min-Fang (& 8 75 ), PENG Su-Ping (3% 75 #). Solid
Oxide Fuel Cell Materials and Fabrication(B & 84t 4 ¥& #+
W, % A1 # B4 &), Beijing: Science Press, 2004.

[3] Jiang S P, Wang W. Solid State Ilonics, 2005,176:1351-1357

[4] SHAO Zong-Ping (1B %% *F). Prog. Chem.(Huaxue Jinzhan),
2011,23:418-429

[5] Murray E P, Tsai T and Barnett S A. Solid State Ionics,
1998,110(3/4):235-243

[6] ZHANG Han(iK %), XIA Chang-Rong (3 K %), Chinese |J.

Inorg. Chem.(Wuwji Huaxue Xuebao), 2010,26(10):1875-1879

[7] Tu H Y, Takeda Y, Imanishi N, et al. Solid State lonics,
1999,117:277-281

[8] CHEN Jing(B&#), LIU Li-Na(X!l 1§ #), WANG Fang-Zhong
(E 1), et al. Mater. Sci. Tech.(Cailiao Kexue Yu Gongyi),
2011,19(1):71-79

[9] Dusastre V, Kilner J A. Solid State Ilonics, 1999,126:163-
174

[10]Fu C J, Sun K N, Zhang N. Electrochimica Acta, 2007,52:
4589-4594

[11])Jiang S P, Leng Y J, Chan S H. Electrochem. Solid-State
Leit., 2003,6:A67-A70

[12]Shah M, Barnett S A. Solid State lonics, 2008,179:2059-
2064

[13]Lou X Y, Liu Z, Wang S, et al. J. Power Sources, 2010,195:
419-424

[14]Lou X Y, Wang S, Liu Z, et al. Solid State lonics, 2009,
180:1285-1289

[15]Bebelis S, Kotsionopoulos N, Mai A, et al. J App.
Electrochem., 2007,37:15-20

[16]Hsu C S, Hwang B H. J. Elecirochem. Soc., 2006,153 (8):
A1478-A1483

[17]Liu S M, Qian X L, Xiao J Z. J. Sol-Gel Sci Technol, 2007,
44:187-193

[18]Fu Q, Sun K N, Zhang N Q, et al. J. Solid State Electro-
chemical, 2009,13:455-467

[19]Wang W G, Mogensen M. Solid State Ionics, 2005,176:457-
462

[20]Murray E P, Sever M ], Barnett S A. Solid State lonics,
2002,148:27-34

[21]Singhal S C, Kendall K. High Temperature Solid Oxide Fuel
Cells: Fundamentals, Design and Application. Elsevier,
2003:79-81



