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Supplementary information

Table S1- Surface area, pore diameter and pore volume of air cathodes

Electrocatalysts BET surface Area
(m² g-1)

Pore diameter
(nm)

Pore volume
(cm³ g-1)

CoFe-Co-N-C-B1 144.9108 4.2661 0.098122

CoFe-Co-N-C-B2 130.2741 4.3074 0.092688

CoFe-Co-N-C-B3 55.0517 4.4489 0.060295
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Fig. S1 FTIR of ZIF-67 and CoFe-Co-N-C-B2

Fig. S2 XRD of CoFe-Co-N-C-B1 and CoFe-Co-N-C-B3



Fig. S3 XRD of pristine Ba0.5Sr0.5Co0.8Fe0.2O3-δ (BSCF)



Fig. S4 TGA analysis of CoFe-Co-N-C-B1, CoFe-Co-N-C-B3 and ZIF-67



Fig. S 5 BET of CoFe-Co-N-C-B1, CoFe-Co-N-C-B2 and CoFe-Co-N-C-B3



Fig. S6 TEM micrographs of CoFe-Co-N-C-B2 and corresponding HRTEM are illustrated in following Fig. 2

Fig. S7 HRTEM of Co encapsulated graphitic carbon



Fig. S8 High resolution deconvoluted XPS spectrum of (a) N, ZiF-67 derived carbon and C and CoFe-C-N-C-B2-
derived carbon



Fig. S9 (a) iR-corrected LSV OER curves of CoFe-Co-N-C-B1 and CoFe-Co-N-C-B3 in O2-saturated 0.10 M KOH 
solution at 1600 rpm

Fig. S10 The corresponding Tafel slopes



Fig. S11 LSV ORR scans of CoFe-Co-N-C-B1 and CoFe-Co-N-C-B3 in O2-saturated 0.10 M KOH solution at 
1600 rpm

Fig. S12 Electron transfer number and percentage of HO2
− of BSCF.



Fig. S13 An OER as well ORR reaction mechanisms involving different steps over CoFe exsolved BSCF and N-doped 
carbon surfaces.


