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Figure S1. Overall XPS survey spectra of LaCoFe/NFF, LaooCoFe/NFF and

LaosCoFe/NFF.
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Figure S2. LSV curves of LaCoFe/NFF catalysts with different hydrothermal

temperature in 1 M KOH solution for (a) HER and (b) OER.
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Figure S3. LSV curves of various catalysts with different Co/Fe ratio in 1| M KOH

solution for (a) HER and (b) OER.
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Figure S4. LSV curves of LaCoFe/NF and LaCoFe/NFF in 1 M KOH solution for (a)

HER and (b) OER.
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Figure S5. Cyclic voltammetry (CVs) curves for HER in a non-faradic current region
(potential window at 0.57 -0.67 V (vs. RHE)) at different scan rates (20, 40, 60, 80, 100,
120 and 140 mV s') of (a) NFF, (b) LaCoFe/NFF, (¢) LaooCoFe/NFF and (d)

Lao.sCoFe/NFF.
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Figure S6. Electrochemical active area (ECSA) of HER.
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Figure S7. Reduction peaks recorded at 0.2 V s'. (a) NFF; (b) LaCoFe/NFF; (c)

Lao9CoFe/NFF; (d) LaosCoFe/NFF.



Page 10

0.64
0.6 b 2
%)
@ NFF = = =
@ LaCoFe/NFF - = & z
@ La,,CoFe¢/NFF 2,04+ 35 2
@ La,,CoFe/NFF 3 = & °
O < <
= — <
024 o 0.17 =
= ] 0.14
Z ]
0.06 ,
o_o.ﬂ d

024 022 020 018 -0.16
Overpotential (V vs. RHE) Catalysts

Figure S8. (a) The potential dependent TOF curves of the NFF, LaCoFe/NFF,
Lao9CoFe/NFF and LaosCoFe/NFF; (b) TOF values at the overpotential of 200 mV of

the corresponding samples.



Page 11

0.0
A
=
E 0.1
&
> 0000ooooooooooooooooooooooooooogggoooooooooo
3-0.2 4
—
[+~
.g
w -0.3
N
=}
-

-0.4 T T

0 5 10 15 20
Time (h)

Figure S9. Chronopotentiometry test for 20 h at -10 mA cm™ of electrocatalysts.
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Figure S10. BET surface area calculations from the N2 absorption-desorption isotherms.

(a) LaCoFe/NFF, (b) LaoosCoFe/NFF and (c) LaosCoFe/NFF; (d) Specific activity of

LaCoFe/NFF, LaooCoFe/NFF and LaosCoFe/NFF recorded at an overpotential of 200

mV.



Figure S11. SEM images of LaooCoFe/NFF after HER long-term tests in 1 M KOH.
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Figure S12. XPS spectra of (a) La 3d, (b) Co 2p (c¢) Fe 2p and (d) O 1s of

LaooCoFe/NFF after HER tests in 1M KOH.
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Figure S13. Cyclic voltammetry (CVs) curves for OER in a non-faradic current region
(potential window at 1.12 - 1.26 V (vs. RHE)) at different scan rates (20, 40, 60, 80,
100, 120 and 140 mV s) of (a) NFF, (b) LaCoFe/NFF, (c) LaooCoFe/NFF and (d)

Lao.sCoFe/NFF.
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Figure S14. Electrochemical active area (ECSA) of OER.
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Figure S15. (a) The potential dependent TOF curves of the NFF, LaCoFe/NFF,
Lao9CoFe/NFF and LaosCoFe/NFF; (b) TOF values at the overpotential of 300 mV of

the corresponding samples.
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Figure S16. Specific activity of LaCoFe/NFF, Lao9CoFe/NFF and LaosCoFe/NFF

recorded at an overpotential of 270 mV.
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Figure S17. Chronopotentiometry test for 20 h at 10 mA cm of electrocatalysts.
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Figure S18. SEM images of Lao9CoFe/NFF after OER long-term tests in 1 M KOH.
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Figure S19. XPS spectra of (a) La 3d, (b) Co 2p (c¢) Fe 2p and (d) O 1s of

LaooCoFe/NFF after long-term OER tests in 1M KOH.
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Table S1. XPS Peak Positions (Binding Energy, eV) Obtained for All the LaxCoFe/NFF

catalysts.
XPS peaks LaCoFe/NFF Lao.9CoFe/NFF LaosCoFe/NFF

La 3ds; 833.4 833.4 832.6
837.1 837.3 837.1

La 3d3. 850.2 850.2 850.1
854.0 854.0 854.1

Co 2p3n2 779.3 778.5 779.5
780.6 781.2 781.8

786.9 790.0 788.9

Co 2p12 784.4 794.5 794.4
796.0 796.8 796.7

804.5 804.1 802.2

Fe 2p3» 790.4 709.9 709.4
711.5 712.6 711.8

717.6 718.2 717.7

Fe 2p12 723.6 723.2 723.5
726.6 725.0 725.6

731.4 732.6 732.1

O 1s 528.8 528.9 528.8
531.0 531.1 831.1

532.3 532.5 532.3

535.6 535.7 536.8
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Table S2. Comparison of HER performance of LaooCoFe/NFF with other perovskite

electrocatalysts reported previously.

Tafel slope n(mV) @ j=10 n(mV) @ j=100
Catalyst Electrolyte Reference
(mVdec™) mA cm mA cm

Lag.9CoFe/NFF 1M KOH 80.8 160.5 241 This work
LCC4 1 M NaOH 144 305 NA 1
CoP-PBSCF 1 M KOH 93.8 240 NA 2
C-NSCFNb 1 M KOH 133 470 NA 4
CazFeCo0e-5 1 M KOH 105 250 NA 17
LSFCP-55 1 M KOH 119.2 280 560 45
Lao.7Y0.3Co005N105s03 1 M KOH 156 400 NA 46
BaNiOs3 1 M KOH 427 216 ~670 47
BaSrCoMoOs 1 M KOH 160 325 NA 48
S9 1 M KOH 212 451 ~700 49
LCO(110) 1 M KOH 96.1 390 NA 50
LCO/MoSz-4 1 M KOH 78 241 NA 51
STFP-1 2 M KOH 77 182.4 NA 52
STFN/CNT-700 0.1 M KOH 116 320 NA 53
AC-SrlrOs 0.1 M KOH 49 370 NA 54
Co(OH)2/SFM-NF 0.1 M KOH 77 312 NA 55
r-LSCN-P 0.1 M KOH 105 339 NA 56

NA: Not applicable since not reported.
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Table S3. Comparison of OER performance of LaooCoFe/NFF with other perovskite

electrocatalysts reported previously.

Tafel slope n(mV) @ j=10 n(mV) @
Catalyst Electrolyte Reference
(mVdec™) mA cm j=100 mA cm?
Lag9CoFe/NFF 1M KOH 59.1 234.7 296.1 This work

LCC4 1 M NaOH 80 380 NA 1
CoP-PBSCF 1 M KOH 81.5 340 NA 2
C-NSCFNb 1 M KOH 89 420 NA 4
CazFeCo0e-5 1 M KOH 57 250 NA 17
LSFCP-55 1 M KOH 53.2 330 420 45
La0.7Y0.3C00.5Ni0.503 1 M KOH 188 338 NA 46
BU 1 M KOH 64 253 400 47
BaSrCoMoOgs 1 M KOH 81 400 NA 48
SU 1 M KOH 70 259 410 49
LSCO(111) 1 M KOH 86.9 289 NA 50
LCO/MoS2-4 1 M KOH 62.5 370 NA 51
STFP-1 2 M KOH 73 277.6 420 52
STFN/CNT-700 0.1 M KOH 98 480 NA 53
SrlrOs3 0.1 M KOH 55 300 NA 54
Co(OH)2/SFM-NF 0.1 M KOH 71 387 NA 55
r-LSCN-P 0.1 M KOH 72.1 410 NA 56
S-LCF 1 M KOH 60 360 NA 57

NA: Not applicable since not reported.
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Table S4. Comparison of Cell voltage of LaooCoFe/NFF|LaooCoFe/NFF with

perovskite electrocatalysts reported previously.

Cell Voltage (V) @
Catalyst Electrolyte Reference
j=10 mA cm

LagoCoFe/NFF||LagoCoFe/NFF 1 M KOH 1.573 This work
CoP-PBSCF||CoP-PBSCF 1 M KOH 1.69 2
C-NSCFND||C-NSCFNb 1 M KOH 1.71 4
LSFCP-55||LSFCP-55 1 M KOH 1.57 45
La0.7Y03Co00.5Ni0.503||Lao.7Y03Co05Nio.sO3 1 M KOH 1.63 46
BU|BU 1 M KOH 1.82 47
SU||S9 1 M KOH 1.88 49
STFPO1||STFPO1 2 M KOH 1.665 52
STFN/CNT-700||STFN/CNT-700 0.1 M KOH 1.8 53
AC-SrIrOs||SrIrO3 0.1 M KOH 1.59 54
Co(OH)2||SMF-NF 0.1 M KOH 1.6 55
r-LSCN-P||r-LSCN-P 0.1 M KOH 1.7 56
S-LCF||S-LCF 1 M KOH 1.67 57
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