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Experimental
Materials

Hydrochloric acid (37%), Potassium persulfate (99.99% trace metals basis), aniline, (Nickel (II)
acetate tetrahydrate (>99.5%), Iron (III) acetylacetonate (97%), Benzyl alcohol (99.8%), acetone
(>99.5%), and anhydrous ethanol were purchased from Sigma-Aldrich, while Nafion (5% w/w

solution) was obtained from Alfa Aesar.
Synthesis of Polyaniline (PANI)

PANI was prepared by oxidative polymerization. Two solutions were prepared by adding 0.5 mL
of aniline and 1.55 g of potassium persulfate (K,S,0g) each into 50 mL of 1.0 M hydrochloric
acid (HCI). Then, the two solutions were mixed together, and the reaction was allowed to take
place. Polymerization of aniline or formation of PANI was indicated by the change in color.
After 7 min, the reaction was terminated by the addition of 10 mL of water. Finally, the formed
precipitate (PANI) was filtered out from the solution using gravity filtration and dried at 90 °C
for 4 h.

Characterization

Morphological and detailed microstructural attributes of the materials were discerned with the
aid of field emission scanning electron microscope (FESEM), transmission and high-resolution
transmission electron microscope and selected area electron diffraction (TEM/HR-TEM, FEI
Tecnai TF20) (SAED). Other techniques employed for characterization of the samples were: X-
ray diffractometry (XRD, Rigaku MiniFlex), X-ray photoelectron spectroscopy (XPS, Thermo
Scientific ESCALAB 250Xi).

Electrocatalytic performance evaluation

The performance was evaluated in a three-electrode cell configuration connected to a
potentiostat (EG&G 273A) at ambient conditions. Working electrode was prepared
sonicating (~ 30 min) the slurry consisting of electrocatalyst (2 mg) and 1 ml mixture of
630 pl deionized water, 330 ul ethanol and 40 pl Nafion (1.66%). 6.0 uL of sonicated solution
was dropped on a pre-cleaned glassy carbon (GC) disc electrode (0.196 mm diameter),
and dried under ambient conditions. Saturated calomel electrode (Hg/HgCl,, SCE) and

graphite rod were used as the reference and the counter electrode, respectively. The SCE



potential was measured experimentally, converted and presented against reversible
hydrogen electrode (RHE). Linear sweep voltammetry was performed in a 1.0 M KOH
aqueous solution at a scan rate of 5 mV s-I. All current density was normalized to the geometric
area of the glassy carbon electrode, unless stated otherwise, and presented after iR
compensation. Electrochemical impedance spectroscopy (EIS) measurements were carried out
in 1.0 M KOH between the frequency range of 10° Hz and 0.01 Hz with ac amplitude of 10

mV. All the EIS data was normalized to the geometric area of the working electrode.
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Fig. S1 Powder XRD of NiFe,0,/NisFe/PANI before and after the stability test.
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Fig. S2 Cyclic voltammetry (a) and corresponding slopes (b) of NiFe,O,.
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Fig. S3 Cyclic voltammetry (c) and corresponding slopes (d) of NiFe,O4/NizFe/PANI.



Table S1. The OER activity comparison of the NiFe,O4/NizFe/PANI with some advanced

transition metal-based electrocatalysts.

Electrocatalyst H1o0 Tafel slope Electrolyte | Reference
(mV dec)

a-Ni(OH), hollow nanospheres 331 42 0.1 M KOH 1
NiFe,O4 nanofiber 390 60 1.0 M KOH 2
Amorphous Ni(OH), 344 46 0.1 M KOH 3
nanosheets/graphite
NiCoFe LDH nanoplates 340 93 0.1 M KOH 4
NiCo LDH nanosheets 420 113 0.1 M KOH 5
CoFe,04 nanoparticles 360 54.7 1.0 M KOH 6
CoFe;,0/MWCNT 345 38.1 1.0 M KOH 6
CoFe,04/PANI-MWCNTs 314 30.7 1.0 M KOH 6
Mesoporous NiFe,O4 nanorods 342 44 1.0 M KOH 7
FeNi/NiFe,04/CN 316 60 1.0 M KOH 8
Benzoate ion intercalated Co(OH), 360 76 1.0 M KOH 9
Mesoporous NiO/MnO,/PANI 345 42 6.0 M KOH 10
B-Ni(OH),/Cu,S hybrid nanosheets 500 89 0.1 M KOH 11
Fe-CoOOH/Graphene 330 37 1.0 M KOH 12
NC-NiFeS with defects 350 93 1.0 M KOH 13
NiF-O with metal vacancies 371 28 1.0 M KOH 14
NiO 445 34 1.0 M KOH 14
Co-Fe double atom catalyst 309 37 1.0 M KOH 15
(Co/Fe),04 300 36 1.0 M KOH 16
Fe/BIF-91(Co) 350 71 1.0 M KOH 17
NiFe,O,4 nanoparticles 500 122 1.0 M KOH 18
Fe-NiNC 340 54 1.0 M KOH 19
FeNi/graphene 380 75 1.0 M KOH 20
Fe-Nx-S/C 326 42 1.0 M KOH 21
Niz;Fe/NiFe,04/PANI 320 52 1.0 M KOH | This Work
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