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Figure S1 Illustration of the preparation process for NaCo1-2xFexNixF3 (x=0/0.1/0.2/0.3) samples and crystal structure.

Figure S2. (a-b) SEM images of the prepared NCFNF(433).

Figure S3. (a-b) SEM images of the prepared NCFNF(622).



3

Figure S4. (a-b) SEM images of the prepared NCFNF(811).

Figure S5. (a-b) SEM images of pure NCF.



4

Figure S6. (a-c) HRTEM image and EDX elemental mapping of the prepared NaCo1-2xFexNixF3 (x=0/0.1/0.2).
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Figure S7. (a) Co 2p XPS of NCFNF(433), NCFF(73) and NCNF(73); (b) Fe 2p XPS of NCFNF(433) and NCFF(73); (c) Ni 2p XPS of NCFNF(433) and 

NCNF(73).

Figure S8. (a) The Co K-edge extended XAFS oscillation function of NCFNF(433) and CoF3; (b) Co K-edge XANES of NCFNF(433), CoF2, CoF3, 

Co(OH)2.
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differences (j = (j+ - j-)/2) at 1.39 V vs RHE plotted against scan rates for NCFNF(433).
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differences (j = (j+ - j-)/2) at 1.39 V vs RHE plotted against scan rates for NCFNF(622).

Figure S13. (a) CVs with different scan rates in a potential window(1.34-1.44 V vs RHE) for NCFNF(811). (b) Charging current density differences 

(j = (j+ - j-)/2) at 1.39 V vs RHE plotted against scan rates for NCFNF(811).

Figure S14. (a) CVs with different scan rates in a potential window (1.34-1.44 V vs RHE) for NCF. (b) Charging current density differences (j = (j+ 

- j-)/2) at 1.39 V vs RHE plotted against scan rates for NCF.
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- j-)/2) at 1.39 V vs RHE plotted against scan rates for RuO2.

Figure S16. (a) CVs with different scan rates in a potential window (1.34-1.44 V vs RHE) for NCFF(73). (b) Charging current density differences (j 
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= (j+ - j-)/2) at 1.39 V vs RHE plotted against scan rates for NCNF(73).
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Figure S18. Nyquist plots of the catalysts in 1 M KOH at 1.524 V (vs RHE) and the corresponding equivalent circuit.
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Figure S19. Raman spectra of NCFNF(433) before (a) and after (b) the OER testing. (Raman spectrum test conditions: the wavelength of the 

laser is 532nm, the output power is 1.5mW, the width of the slit is 50um, and the exposure time is 5s; the powder samples were tested at 

room temperature)
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Table S1. EDS results of NaCo1-xFexNixF3.

Table S2. ECSA results of NaCo1-xFexNixF3 and RuO2

Catalysts ECSA for OER

NCF 1725 cm-2

NCFNF(811) 2100 cm-2

NCFNF(622) 2475 cm-2

NCFNF(433) 2750 cm-2

NCFF(73) 650 cm-2

NCNF(73) 975 cm-2

RuO2 275 cm-2

Atomic ratio (%)

Catalysts Co Fe Ni Co/Fe/Ni

NCF 1 0 0 1/0/0

NCFNF(811) 0.81 0.12 0.07 0.81/0.12/0.07

NCFNF(622) 0.61 0.21 0.18 0.61/0.21/0.18

NCFNF(433) 0.43 0.27 0.29 0.43/0.27/0.29
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Table S3. The performance Comparison list of Perovskite-based electrocatalysts for OER.

Catalysts η (mv)
@10 mA cm−2

Tafel slope 
(mVdec−1)

Stability Ref.

NCFNF(433) 265 49 100 h This work

K0.8Na0.2(MgMnFeCoNi)F3 314 55 10 h 1

SrCoO2.85-δF0.15 420 60 20 h 2

La(CrMnFeCo2Ni)O3 325 51.2 50 h 3

Sr0.95Ce0.05Fe0.9Ni0.1O3−δ 340 51 30 h 4

Sr2Fe0.8Co0.2Mo0.65Ni0.35O6−δ 340 56 5 h 5

LaCoO3-80nm 490 69 -- 6

Sr2Co1.5Fe0.5O6−δ 318 44.8 9.7 h 7

SrNb0.1Co0.7Fe0.2O3–δ 390 134 10 h 8

BaCo0.7Fe0.2Sn0.1O 3-δ 380 69 2 h 9

La5Ni4O13-δ 390 70 1000 cv 10

La2NiMnO6 370 58 12.5 h 11

F-Ba0.5Sr0.5Co0.8Fe0.2O3-δ 280 102 100 h 12

PrBa0.5Sr0.5Co1.5Fe0.5O5+δ 358 52 12 h 13

La0·6Sr0·4Co0·8Fe0·2O3@Ni3(HITP)2 272 95 12 h 14

SrCo0.95P0.05O3–δ 290 52 1000 cv 15

Ba0.5Sr0.5Co0.8Fe0.2O3−δ 340 70 10 h 16

Ba2CoMo0.5Nb0.5O6−δ 445 77 2 h 17
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