
Hexagonal perovskite Sr6(Co0.8Fe0.2)5O15 as an efficient electrocatalyst 
towards the oxygen evolution reaction

Fig. S1. The specific surface area and the pore size distribution (inside) of samples calculated based on the 

Brunner−Emmet−Teller (BET) method and Barrett−Joyner−Halenda (BJH) model respectively：a, b) SCF-H, c, d) SCF-C, e, f) BSCF.

Since the perovskite catalyst is usually sintered at a higher temperature, it often exhibits a low specific surface 

area, and the specific surface area often has a certain effect on the activity of the material. As shown in the Fig. 

S1, in order to obtain more microscopic information of SCF-H and SCF-C (typical BSCF added as a comparison), 

the specific surface area and pore structure of the catalyst are characterized by the N2 adsorption-desorption 

isotherm. It can be clearly found that all samples show typical type II adsorption isotherms with hysteresis loops. 

The Brunner-Emmet-Teller (BET) method was used to calculate the specific surface area of the sample. The 
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specific surface areas of SCF-H, SCF-C and BSCF were 10.9490 m²/g, 0.4563 m²/g and 0.5426 m²/g, respectively. 

The BJH (Barrett-Joyner-Halenda) method was used to calculate the adsorption and desorption data to obtain the 

pore size distribution map. The results show that all the catalysts lacked pore structure characteristics, which is 

the same as the conclusion of the SEM image. Compared with SCF-C and BSCF, SCF-H exhibits a larger specific 

surface area, and may expose more electroactive sites, resulting in the enhancement of OER activity.

Fig. S2. EDS spectrum of SCF-H.

Table S1. Comparison of OER activity of SCF-H with reported outstanding pseudocubic perovskite-based catalysts in 1.0M KOH

Electrocatalyst Over-potential 

[mV vs RHE]

Tafel 

slope 

[mV 

dec−1]

Electrode Ref.

SCF-H 318 54 GC  This work

PrBaCo2O5.75 360 70 GC 1

La0.5Sr0.5Ni0.4Fe0.6O3−δ 330 76 GC 2

CaLaScRuO6+δ 478 84 GC 3

CoP-PrBa0.5Sr0.5Co1.5Fe0.5O5+δ 340 82 GC 4

Sr0.95Nb0.1Co0.9−xNixO3−δ 438 64 GC 5

NdBaMn2O5.5 430 75 GC 6

La0.8Sr0.2CoO3−δ-MWNT 370 - RRDE 7

La0.8Sr0.2Ni0.2Co0.8O3−δ-MWNT 350 - RRDE 7

La0.9Sr0.1Fe0.5Co0.5O3−δ-MWNT 330 - RRDE 7

La0.72Sr0.28Mn0.92Co0.08O3−δ-MWNT 360 - RRDE 7

La0.2Sr0.8Cu0.4Co0.6O3−δ-MWNT 350 - RRDE 7

La0.6Sr0.4Co0.8Fe0.2O3-700℃ hollow nanofibers 353 63 GC 8



Fig. S3. a) Tafel plots and the corresponding fitted slopes for SCF-H at different scan rates. b) Tafel plot at continuous current 

density (from ∼0.01 to 1 mA cm–2).

Fig. S4. CV curves of a) SCF-H, b) SCF-C, c) BSCF, d) RuO2.



Fig. S5. CV curves of SCF-H at different scan rates.

Fig. S6 Electrocatalytic efficiency of O2 production over SCF-H.



Fig. S7. Cyclic voltammograms of SCF-H.

Fig. S8. a) SEM image of hexagonal SCF-H before OER. b) SEM image of hexagonal SCF-H after OER.

Fig. S9. a) XRD patterns of hexagonal SCF-H before and after OER. b) Raman spectra of hexagonal SCF-H before and after OER.



Fig. S10. a) HRTEM image of hexagonal SCF-H before OER. b) HRTEM image of hexagonal SCF-H after OER.

Table S2. The element concentration of Sr, Co and Fe in the 1 M KOH solution after cycling stability test.

Sample
Sr element 

concentration(μg/L)

Co element 

concentration(μg/L)

Fe element 

concentration(μg/L)

Reference (1 M KOH) ND ND ND

SCF-H (1 M KOH) 0.159 0.068 ND

ND = not detected

Fig. S11. XPS spectra of SCF-H and SCF-C: a) full spectrum, b) Co 2p, c) Fe 2p.

Computational methods: 
The density functional theory (DFT) calculations were carried out using the CASTEP code of Materials Studio 

package of AccelrysInc9. The DFT exchange correlation energy was calculated using the generalized gradient 

approximation (GGA) method and the Perdew-Burke-Ernzerhof (PBE) functional. The ultrasoft pseudo-potentials 

(USP) were used for treating the core electrons. The kinetic energy cutoff was set to 400 eV for the plane-wave 

basis set and the self-consistent field tolerance was 1× 10-6 eV. The Brillouin zone was sampled by 6*6*1 

Monkhorst-Pack mesh k-point for surface calculation and the density of states (DOS) calculation.
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