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Experimental Section Continues…

Synthesis of LFCMO

The synthesis of LFCMO was the same with that of H-LFCMO without the reduction process.

Synthesis of LFCO

The synthesis of LFCO was the same with that of LFCMO without the presence of 

(NH4)6Mo7O24.

Synthesis of LFO

The synthesis of LFO was the same with that of LFCO without the presence of Cr(NO3)3.9H2O.

Figure S1. (a and b) Enlarge TEM images of LFCMO sample from Figure 1g. (c and d) Enlarged 

TEM images of H-LFCMO samples from Figure 1h.



Figure S2. SEM images of (a) LFO, (b) LFCO, (c) LFCMO and (d) H-LFCMO samples.



Figure S3. Nitrogen adsorption isotherms of the LFO, LFCO, LFCMO and H-LFCMO samples.

Figure S4. Corresponding EDX sum of the H-LFCMO sample.



Figure S5. Reitveld refinement XRD patterns of the samples.

Table S1. The structural parameters derived from the refinement.

Samples
a

(Å)

b

(Å)

c

(Å)

V

(Å3)
 Rp % Rwp χ2

LF 5.559(2) 5.565(2) 7.857(4) 243.063 5.96 5.26 1.33

LFC25 5.549(4) 5.538(3) 7.836(5) 240.803 4.60 4.67 1.28

LFCM10 5.557(1) 5.553(1) 7.846(1) 242.112 6.79 7.52 1.52

H-

LFCM10
5.555(1) 5.557(1) 7.848(2) 241.068 6.36 9.92 1.34



Figure S6. Raman spectra of the samples.

Figure S7. (a) Survey and (b) Fe 2p XPS spectra of the entire samples. (c) Cr 2p XPS spectra of 

LFCO, LFCMO and H-LFCMO.



Table S2. Comparisons of OER catalytic performances of H-LFCMO and other related ABO3-

based perovskites.

Catalysts Substrate
Tafel 

(mV dec-1)

η@10 mA 

cm-2
Ref.

H-LFCMO Nickel foam 97 263
This 

work

Ba0.9Sr0.1C0.8Fe0.1Ir0.1O3- Glassy Carbon 61.2 300 [1]

La0.7Sr0.3MnO3 FTO 103 430 [2]

VG-LaCoO3 Nickel foam 45 342 [3]

F-Ba0.5Sr0.5C0.8Fe0.2O3-d Glassy Carbon 102.65 220 [4]

Sr(Co0.8Fe0.2)0.7B0.3O3−δ Glassy Carbon 60 240 [5]

SrCo0.4Fe0.2W0.4O3-δ Glassy Carbon 58 292 [6]

CQDs@Ba0.5Sr0.5C0.8Fe0.2O3-d Nickel foam 66 350 [7]

a-LaNiFeO3(t-d) Nickel foam 36 189 [8]

LaFeO2.85Cl0.15 Glassy Carbon 67 500 [9]

LF-0.25Ce Glassy Carbon 71.5 330 [10]

LaFe0.5Mn0.5O3 Glassy Carbon 108 454 [11]

La0.9Fe0.92Ru0.08O3-δ-H-O Glassy Carbon 39 380 [12]

La0.4Sr0.6Ni0.5Fe0.5O3 Glassy Carbon 52.77 320 [13]

3DOM-LFC82 Glassy Carbon 56 410 [14]

 La0.2Sr0.8FeO3 Glassy Carbon 58 318 [15]

MoS2-SrCoO3−δ Glassy Carbon 38 351 [16]

Ce0.8Sr0.2Co0.8Fe0.2O3-δ Glassy Carbon 40.7 440 [17]

80nm LaCoO3 Glassy Carbon 69 490 [18]

LaFe0.2Ni0.8O3 Glassy Carbon 50 302 [19]

La1−xSrxCo1−yFeyO3−δ Carbon Fiber Paper 109 440 [20]



Figure S8. (a) LSV curves, (b) Tafel slope and (c) EIS spectra LFCO with different Cr content.

Figure S9. (a) LSV curves, (b) Tafel slope and (c) EIS spectra LFCMO with different Mo content. 

(d) LSV curves of LFCO-25 and LFMO-25.



Figure S10. CV curves of (a) LFO, (b) LFCO, (c) LFCMO and (c) H-LFCMO at different scan rates 

ranging from 50 – 300 mV s-1.



Figure S11. LSV curves of H-LFCMO before and after stability test.



Figure S12. (a) La 3d, (b) Fe 2p, (c) Mo 3d and (d) O 1s XPS spectra of H-LFCMO before and 

after stability test.



Figure S13. (a) XRD and (b) Raman spectra of H-LFCMO before and after stability test.

Figure S14. (a) Chronopotentiometry stability test of H-LFCMO@NF catalyst. (b) LSV curves 

of H-LFCMO@NF catalyst before and after stability test.



Figure S15. CV curves of (a) LFO, (b) H-LFO, (c) LFCO and (c) H-LFCO at different scan rates 

ranging from 50 – 300 mV s-1.



Figure S16. (a) LSV curves and (b) Tafel slopes of LFCMO with different Mo content and their 

corresponding hydrogenated catalysts.

Figure S17. Optimized structure of (a) LFO (b) LFCO (c) LFCMO and (d) H-LFCMO. Ash, deep 

green, light green, pink and red balls represents La, Fe, Cr, Mo and O atoms, respectively.



Figure S18. Optimized structure of (a) LFO-OH, (b) LFCO-OH, (c) LFCMO-OH and (d) H-LFCMO-OH. 

Ash, deep green, light green, pink and red balls represents La, Fe, Cr, Mo and O atoms, respectively. 



Figure S19. Optimized structure of (a) LFO-OOH, (b) LFCO-OOH, (c) LFCMO-OOH and (d) H-LFCMO-

OOH. Ash, deep green, light green, pink and red balls represents La, Fe, Cr, Mo and O atoms, 

respectively. 



The binding energy and the absorption energy with refer to the gaseous state of H2O 

and H2 molecules were calculated based on Wang et al. analysis. [21] The obtained results are 

tabulated in Table S2 below.

Table S3. Calculated binding energy and absorption energy with refer to the gaseous state of 

H2O and H2 molecules in the units of eV.

Binding Energy Absorption EnergyStructures

OH OOH OH OOH

LaFeO3 -2.073 -1.068 1.051 4.626

LaFe0.9Cr0.1O3 -3.425 -1.695 0.733 3.806

LaFe0.8Cr0.1Mo0.1O3 -1.050 -1.923 1.752 4.896



The calculated values for FeO2 terminated LaFeO3 surface is in consistent with the previous 

reported results. [21, 22] Among all LaFe0.8Cr0.1Mo0.1O3 shows high absorption characteristics 

compared to the other configurations considered. The Gibbs free energy of formation from 

elements of FeO2 terminated LaFeO3 surface, LaFe0.9Cr0.1O3 surface, LaFe0.8Cr0.1Mo0.1O3 

surface with OH* and OOH* species are given in Table S3. The computed Gibbs free energy 

of formation from the elements of LaFeO3 surface is in consistent with the experimental 

result. [23]

Table S4. Calculated Gibbs free energy of formation in the units of eV.

Free EnergyStructures

LFO LFCO LFCMO

Surface -11.0323 -13.7176 -15.5906

Surface + OH* -13.2235 -15.7752 -16.3506

Surface + OOH* -15.2205 -17.2161 -18.7168
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