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Tables

Table S1. Elements quantification of samples by EDX. 

Sample Element Wt. % At. % Sample Element Wt. % At. % 

Ba 41.70 20.51 Ba 40.58 20.74

Sr 22.59 17.42 Sr 24.55 19.67

Co 23.23 26.62 CS-BSCF Co 23.98 28.56

Fe 5.72 6.92 Fe 5.37 6.75

O 6.76 28.53 O 5.54 24.29

m-BSCF

Total 100.00 100.00 Total 100.00 100.00

Table S2. Elements quantification of samples by ICP-OES. 

Sample Element Wt. % At. % Sample Element Wt. % At. % 

Ba 45.5 0.33 Ba 42.3 0.31

Sr 27.8 0.32 Sr 26.7 0.31

Co 28.4 0.48 CS-BSCF Co 23.8 0.40m-BSCF

Fe 7.29 0.13 Fe 6.89 0.12



Table S3. Pore structural parameters and the electron-transfer number of prepared 

composites

Sample SBET
[a]

/m2g-1 

DBJH
[b]

/nm 

VBJH
[c]

/cm3g-1 

ECSA[d]

/m2 gcat.
-1

BETcur. 
[e]

/mA mcat.
-2

CS 560  - - - -

KIT-6 916 7.8 1.2 -

CS-BSCF 13  -  - 7.5 390

m-BSCF 81 11.7  0.37 24 98.9

SG-BSCF 2.5 -   - 6.7 1470

20wt%Pt/C 185   -

[a] BET surface area

[b] BJH desorption average pore diameter

[c] BJH desorption cumulative pore volume.

[d] electrochemically active surface area (ECSA), which is calculated by formula: 

SH: ORR peak area; V: scan rate; mC.cm-2: Milli Cullen.per square centimeter; 

Mcatal: quality of catalyst with the unit of gram.

[e] ORR peak current versus BET surface area, which is calculated by formula:

    IORR: ORR peak current (mA); SBET: BET surface area of catalyst (m2 g-1); 0.0686: 

the quality of catalyst transferred to the working electrode (mg).



Table S4. Electrochemical parameters of ORR performance for the prepared samples.

Sample VO
[a]

/V 

JL
[b]/ 

mAcmdisk
-2

JK
[c]/ 

mAcmdisk
-2

Is[d]

/μA cm-2
cat.

Im[e]

/A g-1
cat.

n[f]

CS-BSCF -0.25 4.6 4.2 246.7 32.1 2.7-3.2

m-BSCF -0.05 5.2 5.0 44.4 35.7 3.6-3.8

SG-BSCF -0.28 3.6 3.9 446.4 24.3 2.9-3.3

20wt%Pt/C 0.05 4.8 5.3 17.9 36.4 3.8-3.9

[a] onset potential vs Ag/AgCl

[b] limited current density

[c] kinetic current density extrapolated from the intercept of the linearly fitted K-L 

plots at -0.55 V (versus Ag/AgCl)

[d] Specific ORR activity (Is)

[e] Mass ORR activity (Im)

[f] Electron transfer number.



Table S5. Comparison of ORR performance for BSCF catalysts in alkaline medium.

Catalyst Loading

mgcat. cmdisk
-2

Electrolyte Eonset vs.

RHE/V

Limited Current

/ mAcmdisk
-2

n Ref.

m-BSCF 0.15 0.1 M KOH 0.925 5.2 3.5-3.8 This work

BSCF 0.64 0.1 M KOH 0.75 5.0 3.5-3.6 [1]

O2-BSCF 0.64 0.1 M KOH 0.75 6.0 3.7-3.8 [1]

BSCF-NC 0.40 0.1 M KOH 0.93 5.2 3.9 [2]

BSCF/AB 0.26 0.1 M KOH 0.80    4.0 3.5-3.7 [3]
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Figures

Fig. S1 SEM image of the sample CS-BSCF (A) and the corresponding element 

mappings (A1-A5).



Fig. S2 TEM images of sample CS-BSCF (A, B) and SG-BSCF (D, E); (C) and (F) 

are the corresponding EDX spectra of CS-BSCF and SG-BSCF, respectively.



Fig. S3 HR-TEM images of m-BSCF, (A) as prepared sample, (B) after cycled for 100th 

in oxygen saturated 0.1 M KOH.



Fig. S4 (A) LSV curves of sample CS-BSCF in oxygen saturated 0.1 M KOH, (B) 

Electron transfer number of CS-BSCF during the oxygen reduction process in the same 

electrolyte and the corresponding Id and Ir curves in the inset. 



Fig. S5 (A) LSV curves of sample SG-BSCF in oxygen saturated 0.1 M KOH, (B) 

Electron transfer number of CS-BSCF during the oxygen reduction process in the same 

electrolyte and the corresponding Id and Ir curves in the inset. 



Fig. S6 (A) LSV curves of reference sample 20wt%Pt/C in oxygen saturated 0.1 M 

KOH, (B) Electron transfer number of 20wt%Pt/C during the oxygen reduction process 

in the same electrolyte and the corresponding Id and Ir curves in the inset. 



Fig. S7 Tafel plots of the prepared samples.



Fig. S8 Methanol tolerance property of CS-BSCF in electrolyte of 0.1M KOH and 

3M CH3OH.



Fig. S9 Methanol tolerance property of SG-BSCF in electrolyte of 0.1M KOH and 

3M CH3OH.


