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Additional experimental details for the preparation of NiFe(n:1)-LDH precursors:

Table S1. The amount of metal salts used in the preparation of NiFe(n:1)-LDH precursors:

n (metal salt)/mmol
NiFe(n:1)-LDH
Ni(NO3)2:6H20 Fe(NO3)3-9H20

NiFe(1:1)-LDH 2 mmol 2 mmol
NiFe(3:1)-LDH 3 mmol 1 mmol
NiFe(5:1)-LDH 3.33 mmol 0.67 mmol
NiFe(7:1)-LDH 3.5 mmol 0.5 mmol
NiFe(9:1)-LDH 3.6 mmol 0.4 mmol




Figure S1. (a, b) SEM and (c, d) TEM images of the flowerlike NiFe(3:1)-LDH.



Figure S2. SEM images of the precursors prepared by using various solvents: (a, b) deionized

water, (c) ethanol, and (d) isopropanol.



Figure S3. SEM images of the NiFe-LDH precursors prepared by using different ammounts of
urea: Instead of 11 mmol of urea, (a) 5.5 mmol, (b) 22 mmol, and (c) 33 mmol of urea was
used, respectively, in the synthesis (see Experimental Section 2.2 of the main text for further

details).
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Figure S4. (a) SEM, (b-d) TEM, and (e, f) HRTEM images of the flowerlike NiFe(3:1)-P.



Figure S5. (a, b) SEM images of the flowerlike NiFe(3:1)-LDO.
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Figure S6. The XRD pattern of the flowerlike NiFe(3:1)-LDO.




Figure S7. (a, b) SEM images of the flowerlike Ni-precursor.
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Figure S8. The XRD pattern of the flowerlike Ni-precursor.
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Figure S9. (a, b) TEM images of the flowerlike NiPx.
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Figure S10. The XRD pattern of the flowerlike NiPx.
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Figure S11. (a, b) SEM images of the flowerlike Fe-precursor.
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Figure S12. The XRD pattern of the flowerlike Fe-precursor.
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Figure S13. (a, b) SEM images of the flowerlike FePx.

15



FePx

FeP PDF #65-2595

Intensity (a.u.)

ol JJW

10 20 30 40 50 60 70 80
2 Theta (degree)

Figure S14. The XRD pattern of the flowerlike FePx.
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Figure S15. (a) The polarization curve and (b) the Tafel plot of the commercial RuO, in 1.0 M

KOH.
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Figure S16. (a) Ni 2p XPS spectra of NiFe(3:1)-P and NiPx. (b) Fe 2p XPS spectra of NiFe(3:1)-

P and FePx.
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Figure S17. SEM images of the NiFe(3:1)-P-T obtained from different phosphidation

temperatures: (a) 200 °C, (b) 400 °C, (c) 500 °C, and (d) 600 °C.
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Figure S18. XRD patterns of the NiFe(3:1)-P-T (T =200, 400, 500, and 600 °C) obtained

from different phosphidation temperatures.
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Figure S19. The TGA curve of NaH,PO,.
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Figure S20. SEM images of the flowerlike NiFe(n:1)-LDH with different compositions: (a, b)

NiFe(1:1)-LDH, (c, d) NiFe(5:1)-LDH, (e, f) NiFe(7:1)-LDH, and (g, h) NiFe(9:1)-LDH.
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Figure S21. SEM images of the flowerlike NiFe(#n:1)-P with different compositions: (a, b)
NiFe(1:1)-P, (c, d) NiFe(5:1)-P, (e, f) NiFe(7:1)-P, and (g, h) NiFe(9:1)-P.
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Table S2. The actual molar ratios of Ni/Fe in the NiFe(n:1)-P samples from the ICP-OES

analysis.

molar ratio of Ni/Fe
NiFe(n:1)-P
feeding ratio actual ratio

NiFe(1:1)-P 1:1 0.80:1
NiFe(3:1)-P 3:1 2.35:1
NiFe(5:1)-P 5:1 4.17:1
NiFe(7:1)-P 7:1 6.03:1
NiFe(9:1)-P 9:1 8.12:1
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Figure S22. (a) Ni 2p, (b) Fe 2p, and (c) P 2p XPS spectra of the flowerlike NiFe(3:1)-P

before and after OER stability test.
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recently reported high-performance OER electrocatalysts in alkaline solution.

Table S3. Comparison of the OER catalytic performance of our flowerlike NiFe(3:1)-P to other

Mass
) n@10 mA Tafel slope
Catalyst loadlng2 Electrolyte cm? (mV) (mV dec™) Ref.
(mg cm™)
NiFe(3:1)-P 0.1 | 1MKOH 233 425 this
work
FeP nanorods/carbon 0.7 | M KOH 350 63.6 1
paper
FeP nanotubes 1.6 1 M KOH 288 43 2
CoP nanorods/C 0.71 1 M KOH 320 71 3
CoP/rGO 0.28 1 M KOH 340 66 4
Ni-P film N.A. 1 M KOH 344 49 :
Ni-P nanoplates 0.2 1 M KOH 300 64 6
NizP nanoparticles 0.14 1 M KOH 290 59 7
Ni>P nanowires 0.14 1 M KOH 330 47 7
CoMnP NPs 0.28 1 M KOH 330 61 8
Nanoporous 9
(Coo.5:Feq.a5) 2P N.A. 1 M KOH 270 30
sea-urchin-like 0.1 M 10
(Coo.54Fe0.46)P 0.2 KOH 370 N.A.
NiCoP 1.6 1M KOH 280 87 1
rGO/NiCoP 0.15 1M KOH 270 65.7 12
NiFePx@NPS-C 0.2 1M KOH 265 43.0 13
NisN nanosheet 19 | 1MKOH 340 NA. 14
array/carbon cloth
Feo.1-NiSo/Ti foam 0.8 1 M KOH 191 43.0 15
Zn-Ni3S,/Ni foam 2.3 1M KOH N.A. 87.0 16
CoSn-hydroxide 0.66 1M KOH 274 N.A. 17
. 1M 18
NiFeOx film N.A. NaOH > 350 N.A.
Nig.oFeo.1/N-C 0.2 1 M KOH 330 45 9
C0304/C nanowire 0.2 | M KOH 220 61 20
arrays
ZnxC03x04 1.0 1 M KOH 320 51 21
nanowire arrays
NixCo3-xO4 nanowire 1M 2
arrays 2.3-2.7 NaOH 370 59-64
Amorphous
NiCo2.7(OH)x 0.2 1 M KOH 350 65 2
nanocages
Amorphous Ni-Co M 24
binary oxide N.A. NaOH 325 39
Ni-Comixedoxide |\ x| | MKOH 380 50 25
cages
NiCo LDH 0.17 | 1 MKOH 367 40 2
nanosheets
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Ultrathin MiG0:0¢ 1285 | 1 MKOH 320 30 27
o, NA | [ e
IrOx N.A. 1 M KOH 427+5 49 + 1 28
IrO> 0.21 1 M KOH 338 47 ¥
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