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Fig. S1 (a) SEM and (b) TEM images of the Ni-Fe-O nanosheets.
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Fig. S2 N, adsorption-desorption curves of Ni-Fe-O and Mn-Ni-Fe-O nanosheets.
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Fig. S3. Cyclic voltammetry (CV) curves of (a) pristine Ni-Fe-O nanosheets, (b) Mn-Ni-Fe-O
nanosheets 1 wt% Mn dopant, (c) Mn-Ni-Fe-O nanosheets 2 wt% Mn dopant and (d) Mn-Ni-Fe-O

nanosheets 3 wt% Mn dopant modified electrodes in the double layer region at scan rates of 10, 20

>

30 and 40 mV s7! in 1 M KOH. (e) Plots of the current density across scan rate for different Mn

doping concentrations at 1.07 V vs RHE.



Fig. S4 (a) SEM and (b) TEM images of Mn-Ni-Fe-O nanosheets with 1 wt% Mn dopant; (c)
SEM and (d) TEM images of Mn-Ni-Fe-O nanosheets with 3 wt% Mn dopant.
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Fig. S5 (a) XRD pattern of Mn-Ni-Fe-O nanosheets across Mn doping concentrations, and (b)
enlarged patterns of Fig. S5(a).
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Fig. S6 (a) Polarization curves and (b) Tafel slope of Mn-Ni-Fe-O nanosheets across Mn doping

concentrations.
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Fig. S7 Nyquist plots of Mn-Ni-Fe-O nanosheets across Mn doping concentrations.
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Fig. S8 XRD patterns of 2 wt% Mn-Ni-Fe-O nanosheets before and after 36 h OER stability test.
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Fig. S9 (a) TEM image, (b) EDX spectrum, and (¢c) HRTEM image of 2 wt% Mn-Ni-Fe-O
nanosheets after 36 h OER stability test.
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Fig. S10 XPS spectra of 2 wt% Mn-Ni-Fe-O nanosheets before and after OER after 36 h OER
stability test: (a) Ni 2p and (b) O 1s.



Table S1. Mass ratios of Fe, Ni and Mn of the nanosheets obtained from ICP-OES.

Element
Ni Fe (wt%) Mn (wt%)
Sample (wt%)

Ni-Fe-O nanosheets 39.2% 6.97% 0
Mn-Ni-Fe-O (1%) nanosheets 41.4% 6.02% 1.04%
Mn-Ni-Fe-O (2%) nanosheets 38.9% 6.45% 1.89%
Mn-Ni-Fe-O (3%) nanosheets 37.1% 6.07% 2.93%

Table S2. Comparison of OER catalytic parameters.

Catalyst Substrate 1 at J=10 mA cm-z Tafel slope Ref.
(mV) (mV dec’)

2 wt% Mn-Ni-Fe-O nanosheets GC electrode 225 38.2 This work
297 @n=100 mA cm”

Ni-Fe-O nanosheets GC electrode 250 68.5 This work

1 %wt Mn-Ni-Fe-O nanosheets GC electrode 231 439 This work

3 %wt Mn-NiFe-O nanosheets GC electrode 242 52.6 This work

Ni(OH),-NP GC electrode 260 78.6

Porous NiO GC electrode 310 54 2

Fe(TCNQ),/Fe GC electrode 340 110 3

Ni, .,Fe, .(OH), GC electrode 245 61 4

NiFe LDHs-Vy; GC electrode 229 62.9 5

tannin-NiFe Carbon fiber paper 290 28 6

Fe7.2%-Ni;S, NSs/NF Ni foam 320 (@n=20mA cm™) 71 7

Fe, Mn  OOH FTO 246 71 8

Fe-Mn—O NS/CC Carbon cloth 273 63.9 9

NiMn LDH GC electrode 330 47 10

NiO/MnO,@PANI GC electrode 345 42 11

Mn-NiFe-LDH/Ni foam Ni foam 190 68 12

FeNigCo, LDH Ni foam 210 42 13

NiFeV LDHs/Ni foam Ni foam 192 39.2 14

NiCd(A)Fe Polycrystalline titanium 290 38 15

(Fe, V, Co, and Ni) doped MnO, Carbon Fiber Paper 390 104.4 16

Co-MnO,|Oy GC electrode 279 75 17

CDs0.15-MnO, GC electrode 343 43.6 18

NF-Ni;S,/MnO, Ni foam 260 69 19

Notes: GC is glassy carbon; LDH is layered double hydroxides; PANI is polyaniline;



Table S3. The fitted results of the EIS plots in Fig. 4d and Fig. S7

Sample R (Ohm)
Ni-Fe-O nanosheets 347.8
Mn-Ni-Fe-O (1%) nanosheets 184.3
Mn-Ni-Fe-O (2%) nanosheets 155.7
Mn-Ni-Fe-O (3%) nanosheets 195.4
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