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Fig. S1. XRD patterns and Rietveld refinement of the BSFS. Observed (red circles), 
calculated by the Rietveld method (black line), difference (green line), and calculated 
Bragg positions (blue vertical bar) for each phase are presented.
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Fig. S2. XRD patterns of the BSFS/LSM composite powders after calcined at 1000 oC. 
The samples show a set of peaks that are well indexed to the cubic BSF phase (PDF-2 
card no. 54-0683) and rhombohedral phase LSM (PDF-2 card no. 53-0058). 
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Fig. S3. XPS spectra fitting of (a) O 1s of BSF, (b) Bi 4f, (c) Sr 3d and (d) Sb 3d of BSFS.
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Fig. S4. Thermogravimetric data of BSFS was measured between 50 and 800 oC.
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Fig. S5. Arrhenius plots of Rp for BSF cathode.
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Fig. S6. Dependences of (a) RHF and (b) RLF of BSFS electrode on oxygen partial 

pressure at 600700 oC.
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Fig. S7. Powder x-ray diffraction patterns of (a) BSF and (b) BSFS samples after 10 

vol.% CO2 exposure for 24 h at 800 oC.
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Fig. S8. FT-IR spectra of the (a) BSF and (b) BSFS samples treated under CO2 at 800 oC 

for 24 h. The orange arrows indicate the vibrational peaks of CO3
2-.



Table S1 Ratio of Oads/Olat, average valence of Fe and oxygen non-stoichiometry are 

calculated by XPS and iodometric titration (IT) at RT.

Table S2 Oxygen nonstoichiometry () value of different cathode materials at 600 oC.

Cathode materials BSFS SCS SSCN SFN

  (600 oC) 0.33 0.29 0.12 0.30

Ref. this work S1 S2 S3

BSFS: Bi0.5Sr0.5Fe0.9Sb0.1O3-, SCS: SrCo0.9Sb0.1O3-, SSCN: Sm0.5Sr0.5Co0.9Nb0.1O3-, SFN: SrFe0.9Nb0.1O3-

Sample Type Oads/Olat Average (Fe) 

XPS 2.51 2.88 0.204BSFS

IT  2.91 0.191



Table S3 Comparison of RP and peak power density of BSFS cathode with some other 

reported cathodes in the literatures at 600 °C.

Cathode Anode-supported 
Electrolyte

RP ( cm2)
600 oC

Peak power 
Density (W cm-2)

Ref.

Bi0.5Sr0.5Fe0.90Sb0.10O3- YSZ+NiO

YSZ

0.098 0.94 this 

work

SrFe0.85Ti0.1Ni0.05O3-δ YSZ+NiO

YSZ

0.15 0.68 S4

Bi0.5Sr0.5Fe0.90Nb0.10O3- YSZ+NiO

YSZ

0.17 0.71 S5

La0.6Sr0.4Co0.2Fe0.8O3-δ YSZ+NiO

YSZ

3.53 0.12 S6

Gd0.6Sr0.4Fe0.8Co0.2O3-δ CGO+NiO

CGO

0.89 0.49 S7

BaFe0.95Sn0.05O3-δ YSZ+NiO

YSZ

0.21 0.39 S8

Pr0.5Sr0.5 Fe0.8Cu0.2O3- δ YSZ+NiO

YSZ

0.34 0.24 S9

Bi0.5Sr0.5Fe0.80Co0.20O3- SDC+NiO

SDC

0.38 0.31 S10

Ba0.5Sr0.5Fe0.8Cu0.2O3- δ SDC+NiO

SDC

0.36 0.31 S11

La0.6Sr0.4Fe0.90Mo0.10O3- BZCY+NiO

BZCY

0.58 0.23 S12
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