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Figure S1. (a) FT-IR spectrum of NTA, Ni-NTA, NiFe-NTA and Fe-NTA; (b-c) SEM

images of NiFe-NTA precursor; (d) TG curves of NiFe-NTA precursor under air and

N, atmosphere.

FT-IR analysis demonstrated that the wide peak ranging from 3100 to 2900 cm!
(3042, 2988, 2960 cm!), the band centering at 1726 cm™!, and 1220 cm™! for NTA can
be ascribed to the stretching vibration of C-H, C=0O and C-N chemical bonds,
respectively. While for the NTA-complex compounds, due to the coordination of Ni
(II) and/or Fe (II) with NTA, the peaks locate in 3042, 2988, 2960 cm™! are moved to
2970, 2945 cm-!. For Ni-NTA precursor, the peak of 1726 cm™! becomes weak and a
wide band composed of 1644, 1581 cm! is observed, implying the coordinated
carboxylate group of Ni in Ni-NTA. While for Fe-NTA precursor, the peak of 1726
cm! is absent and replaces with two new peaks at 1683 and 1581 cm!, which also
demonstrating the coordinated mode in Fe-NTA is differ from that of Ni-NTA.
Moreover, the characteristic peak at 1725, 1683, 1644, and 1581 cm™! of v(C=0) for
NiFe-NTA precursors were present, further proving the successful coordination of Ni
(IT) and Fe (IT) with NTA in the Ni-Fe-NTA precursors.



Figure S2. SEM images of (a) NiFe,;04; (b) Ni@ONC and (c) Fe;04,@ONC nanorods.
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Figure S3. EDS curve and corresponding elemental mapping of Ni/Fe;O4@ONC

nanorods.
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Figure S4. XRD patterns of NiFe,O,4, Ni@ONC and Fe;04@ONC nanorods.
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Figure S5. Raman spectra of (a) NiFe,O4; (b) Ni@ONC and (c¢) Fe;04@ONC

nanorods.
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Figure S6. N, adsorption-desorption isotherms of (a) NiFe,O4; (b) Ni@ONC and (c)

Fe;04@ONC nanorods.
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Figure S7. CVs measured at different scan rates from 1 to 10 mV/s for (a)

Ni/Fe;04@ONC, (b) NiFe,04, (¢) Ni@ONC and (d) Fe;04@ONC nanorods and the

corresponding plots of current density at 1.08 V versus scan rate for (e)

Ni/Fe;04@ONC, (f) NiFe,O4, (g) Ni@ONC, (h) Fe;04@ONC nanorods, and

respectively.
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Figure S8. SEM image of post-OER Ni/Fe;O4@ONC nanorods.
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Figure S9. (a) XPS survey spectrum and high-resolution XPS spectrum of (b) Ni 2p,

(c) Fe 2p, (d) O 1s, (e) C 1s and (f) N Is for the post-OER Ni/Fe;04@ONC nanorods.
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Table S1. Comparison of the OER activity of Ni/Fe;O4@ONC nanorods to several

recently reported state of the art OER catalysts.

Mass Overpotential@ Tafel

Electrolyt Ref
Catalyst Substrate loading 10 mA/cm? slope ectroly elerenc

(mg/cm?) (mV vs. RHE) (mV dec™) ¢ ¢

Ni/Fe;0,@ONC GC* 0.20 296 61 IMKOH  This work

RuO, GC 0.20 348 80 IM KOH  This work
FeNi@NCs GC 0.32 280 70 IM NaOH St
Fe-mCo3;0, GC -- 380 60 IM KOH S?
Fe;04-Co04Sg/rGO GC 0.25 320 54.5 IM KOH S3
NigoFeq.1O0x elegtcr:l(:fles ~0.012 336 30 IM KOH S4
CoFe,0, GC 0.285 314 30.69 IM KOH S>3
Fey1Nig 9O elchtCr(I:ﬁes ~0.09 297 37 0.5M KOH Sé
NiFe-LDH GC 0.20 350 47 0.1M KOH S7
Fe-Ni/Oy GC 0.28 299 39 IM KOH S8
CoFe,0,4 CFP - 378 73 IM NaOH S?
Co-Fe-O/rGO GC 0.10 340 31 IM KOH Sto
NiO/NiFe,0, GC 0.12 302 42 IM KOH St
NiO/NiFe,04 CP* 1.0 303 58.5 IM KOH N

* GC denotes as glassy carbon, CP denotes as carbon paper.
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