Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A.
This journal is © The Royal Society of Chemistry 2020

SmBaCo,0s.; double perovskite with epitaxially grown Smg,Ce( 30,5

nanoparticles as the promising cathode for solid oxide fuel cells

Zhihong Du®®, Keyun Li?, Hailei Zhao®>* Xu Dong?, Yang Zhang?, Konrad
Swierczeked
@ School of Materials Science and Engineering, University of Science and Technology Beijing,
Beijing 100083, China
®) Beijing Municiple Key Lab for Advanced Energy Materials and technologies, Beijing 100083,
China
© Department of Hydrogen Energy, Faculty of Energy and Fuels, AGH University of Science
and Technology, al. A. Mickiewicza 30, 30-059 Krakow, Poland

@ AGH Centre of Energy, AGH University of Science and Technology, ul. Czarnowiejska 36, 30-

054 Krakow, Poland

Supporting information

18000
(a) «  QObs
15000 1 i Calc
0 Bekgr
g 12000 —— Obs-Calc
8 SmBaCo,0;,5
— 9000 4
2
g 6000 -
]
£ 3000 |
Ol 1w J\llm l\llil T TR IO TR (T T
- "
-3000 S

10 20 30 40 50 60 70 80 90 100
2Theta/°®

* Corresponding author at: School of Materials Science and Engineering, University of Science and Technology
Beijing, Beijing 100083, China. Tel.: +86 10 82376837, Fax.. +86 10 82376837, E-mail address:

hlzhao@ustb.edu.cn (H. Zhao).



10000

(b) Obs
8000+ -l
0 —— Bekgr
= —— Obs-Calc
S 6000 -
8 | 8mBaCo,0;.5
=~ 4000 Smy,Ceg 50, 5
=y
2 20004
]
To v e wmmovwn oo oo o m
|2 PR [ [
-2000 T JRA - +
10 2I0 3I0 4I0 5I0 GIO TI(J ESIO 9IO 100
2 Theta/®

Figure S1. Rietveld refinement of room temperature XRD patterns of SBCO and SBCO-SDC
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Figure S2. Polarization resistance (R,) versus reciprocal temperature for SBCO-SDC
and SBCO electrodes in air.

Tab. S1. Comparison of peak power density for LSGM electrolyte-supported cells
between SmBaCo,0s5.5-SDC NPs and selected double perovskite cathodes.

Power
Electrolyte )
Temperatur  density
Cathode anode thickness / reference
e/°C / mW
pm
cm
NdBag 551 5C0,05.5 Ni-GDC 300 850 904 [1]
Pr; 1Bag9Co0,05.5 Ni-SDC 300 800 732 [2]
PrBag 5Sry5C0,05.45 Ni-GDC 300 800 1021 [3]
PrBaC205+5-SDC 758
NdBaC,0s5.5-SDC Ni-SDC 300 800 707 [4]
685

SmBaC,0s,5-SDC




10] Kim, J. H., Prado, F., Manthiram, A. J. Electrochem. Soc., 2008, 155(10), B1023-B1028.
11] Jin F., Li L., He, T. J. Power Sources, 2015, 273, 591-599.

GdBaC,05.5-SDC 608
YBaCo 4CugOs+5 Ni-GDC 300 850 815 [5]
YBay 5Sry5C0; 4Cug 60545 Ni-GDC 300 850 398 [6]
SmBay 5S1y s;CoCuOs.s NiCu-GDC 300 850 857 [7]
NdBaCoFeOs.5-30SDC Ni-SDC 300 800 892 [8]
PrBaj sCap,C0,0545 PrBaMn,0s.; 250 700 460 [9]
GdBag 4519 6C020s45 Ni-GDC 500 800 490 [10]
NdBaCo,;sFe;3Cuy ;30545 Ni-GDC 300 800 719 [11]
PrBag sSrg sCo; sFeg sOs45 Ni-SDC 300 850 697 [12]
850 977
800 806 This
SmBaCo0,05.5-SDC '
NPs Ni-GDC 300 750 592 work
700 408
650 230
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