Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A.
This journal is © The Royal Society of Chemistry 2016

In situ fabrication of (Sr,La)FeO, with CoFe alloy nanoparticles as an

independent catalyst layer for direct methane-based solid oxide fuel

cell with nickel cermet anode

Hong Chang, 2 Huili Chen, *2 Zongping Shao, ® Jing Shi¢, Jianping Bai¢, Si-Dian Li 2
4 [nstitute of Molecular Science, Shanxi University, Key Lab Mat Energy Convers & Storage Shanxi Prov, Taiyuan 030006, Peoples R China

E-mail: huilichen@sxu.edu.cn.
b-State Key Laboratory of Materials-Oriented Chemical Engineering, College of Chemistry & Chemical Engineering, Nanjing University of
Technology, No. 5 Xin Mofan Road, Nanjing 210008, PR China.

¢ Analytical Instrumentation center, Institute of coal chemistry, Chinese Academy of Sciences, 27 South Taoyuan Road, Taiyuan 030001, PR

China

d.State Key Laboratory of Coal and CBM Co-ming, Shanxi Lanyan Coalbed Methane Group Co., Ltd, Jincheng 048204, PR China

(a) 12 ~=— 3% Ho0-97% CHy
o+ 10% H20-90% CHy

e, 4 20% Hy0-80% CHy (o

VIV

a

z

g
W M/d

s 3 Loz

T T
20 25 3.0

(b)
= 3% H0-97% CHy

o—10% Hp0-90% CHy
0.6 a—20% Hp0-80% CHy

0.4 -

Z"0 - em?

0.2+

0.0 T T T T
0.0 0.5 1.0 15 20

Z/0 " em?

Fig. S1 The I-V(P) (a) and ESI(b) of the cells with modified anode at 850 °C in CH,; fuels containing

different H,0 content, indicating that the optimal H,O content was 3 mol% among those tested.
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Fig. S2 . Bode plots of the ESI of cells with (b) and without (a) catalyst layer at 850 2C in 3% H,0-97% CH,

under DC bias voltage (0.3 V)
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Fig. S3 SEM images of the anode surface of the cell with LSCF catalyst layer after the discharge stability

test using wet CBM fuel.
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Fig. S4 EDX spectra taken on the anode surface (a) and LSCF catalyst surface (b) after the discharge

stability test using wet CH, fuel.



