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Figure S1. XRD patterns of NiFeZGLY with different Ni/Fe molar ratios. The XRD pattern

of ZGLY metal-free was reported for comparison.

Table S1. Surface chemical composition (in atomic concentration %) of NiFeZPACs

determined by XPS.

Sample Cls | NIs | Ols | P2p | Fe2p | Ni2p | Zr3d
NigesFeoZGL | 30.77 | 598 | 4407 | 11.02 | 1.82 2.45 3.89
Y

NiFeZGABA 35.14 4.99 41.49 10.55 2.20 1.92 3.80
NiFeZVAL 36.35 4.97 41.69 10.17 1.65 1.43 3.76
NiFeZCAP 38.90 4.70 39.5 9.96 1.77 1.11 3.60

Table S2. Relevant atomic ratios (nominal and found) of NiFeZPACs.

Sample P/ Zrnominal P/ Zrfound Zrx/ Nnominal Zx/N C/N nominal C/N found
found

Nig ¢sFe3,ZGL 2.50 2.86 1.00 0.65 4.00 5.14

Y

NiFeZGABA 2.50 2.78 1.00 0.76 6.00 7.04

NiFeZVAL 2.50 2.70 1.00 0.76 7.00 7.31

NiFeZCAP 2.50 2.78 1.00 0.77 8.00 8.27




Table S3. Binding energy values (in eV) of the constituent elements of NiFeZPACs, and % of

the different contributions in brackets.

Sample Cls N 1s O1s P2p | Fe2ps, | Ni2psyy | Zr 3ds),
NigesFeo3ZGL | 284.7(59) | 399.7(61) | 531.2(87) | 133.1 710.1 855.4 183.1
Y 285.9(30) | 401.7(39) | 532.8(13)
288.3(11)
NiFeZGABA 284.6(53) | 399.4(30) 531.2 133.2 709.5 855.7 183.1
285.7(37) | 401.7(70)
288.1(10)
NiFeZVAL 284.7(53) | 399.5(23) | 531.3(95) | 133.4 | 709.8 855.5 183.2
285.8(38) | 401.7(77) | 532.9(5)
288.2(9)
NiFeZCAP 284.5(57) | 399.4(23) 531.6 133.2 710.0 855.7 183.3
285.8(35) | 401.6(77)
288.2(8)

Figure S2. SEM images and EDS element mappings of NijesFeo3,ZGLY (a), NiFeZGABA

(b), NiFeZVAL (c), and NiFeZCAP (d).
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Figure S3. SEM and EDS images of the ink-based NijssFe(3,ZGLY, recorded before (on the

top) and after (bottom) electrochemical reaction.
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Figure S4. SEM and EDS images of the ink-based NiFeZGABA recorded before (on the top)

and after (bottom) the electrochemical reaction.
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Figure S5. SEM and EDS images of the ink-based NiFeZVAL, recorded before (on the top)

and after (bottom) the electrochemical reaction.
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Figure S6. SEM and EDS images of ink-based NiFeZCAP, recorded before (on the top) and

after (bottom) the electrochemical reaction.

Table S4. Comparison of the OER performance of representative Ni-Fe-based electrocatalysts

in alkaline media. Overpotentials are reported at a geometric current density of 10 mA cm-

fr—

1 pm

(M10)-

Catalyst Electrolyte | n,, (mV) | Tafel slope (mV dec™) | Ref.
NiFeZGLY 0.1 M KOH 304 32.9 This work]
INiFe intercalated ZrP 0.1 M KOH | 340-696 41-220 1
NiFe MOF 0.1 M KOH 240 34 2
Ni/Fe-150/ITO 0.1 M KOH 476 68 3
NiFe LDH/N-rGO 0.1 M KOH 258 63 4
NiFe alloy 0.1 M KOH 275 76 5
NiFe-LDH/CNT 0.1 M KOH 308 35 6
NiFe/C (Ni/Fe=5:5) 0.1 M KOH 320 27 7




NiFe foam etched by HC1{ 0.1 M KOH | 241 44.2 8
rGO/NiFe-LDHNS 0.1 MKOH| 254 23 9
[rO, 0.1 M KOH 336 70.1 8
RuO, 0.1 M KOH 395 62.9 9
NiFe LDH 1 M KOH 210 39 10
FeOOH NSs@Ti,C,T, 1 M KOH 400 95 11
NiCuS@Ti,C,T, 1 M KOH 365 58 12
NiFeP@C 1 M KOH 260 76 13
[rO, 1 M KOH 281 71.7 14
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Figure S7. Cyclic voltammograms of NigsFey3,ZGLY were measured in a non-Faradaic region of
the voltammogram at the indicated scan rates. All current is assumed to be due to capacitive charging.
(b) The cathodic (red circle) and anodic (black circle) charging currents measured at -0.05 V vs
HgO/Hg plotted as a function of scan rate. The determined double-layer capacitance (Cy) of the

system is taken as the average of the absolute value of the slope of the linear fits to the data.
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Figure S8. Cyclic voltammograms of NiFeZGABA were measured in a non-Faradaic region of the
voltammogram at the indicated scan rates. All current is assumed to be due to capacitive charging.
(b) The cathodic (red circle) and anodic (black circle) charging currents measured at -0.05 V vs
HgO/Hg plotted as a function of scan rate. The determined Cy of the system is taken as the average

of the absolute value of the slope of the linear fits to the data.
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Figure S9. Cyclic voltammograms of NiFeZVAL were measured in a non-Faradaic region of the
voltammogram at the indicated scan rates. All current is assumed to be due to capacitive charging.
(b) The cathodic (red circle) and anodic (black circle) charging currents measured at -0.05 V vs
HgO/Hg plotted as a function of scan rate. The determined Cy of the system is taken as the average

of the absolute value of the slope of the linear fits to the data.
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Figure S10. Cyclic voltammograms of NiFeZCAP were measured in a non-Faradaic region of the
voltammogram at the indicated scan rates. All current is assumed to be due to capacitive charging.
(b) The cathodic (red circle) and anodic (black circle) charging currents measured at -0.05 V vs
HgO/Hg plotted as a function of scan rate. The determined Cy; of the system is taken as the average

of the absolute value of the slope of the linear fits to the data.

Table S5. Comparison of TOF values with representative OER catalysts under alkaline

conditions.
Catalyst Onset Potential Tafel Slope TOF at Ref.
(mV vs. RHE) (mV dec) N=350 mV (s71)

Ni(OH), 254 123.4 0.011 15
[rOy 248 113.3 0.048 15
NiFe-LDH/CNT 290 35 0.21 16
Nig71Feo20(OH)x 296 58 0.0146 6
NiFe LDH/C 360 51 0.03 17
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Figure S11. EIS spectra of NiFeZPACs.

Table S6. Binding energy (BE) (in eV) values of Ni, Fe and F elements of inks deposited on

FTO. For F the atomic percentage (% at) is also reported.

Ink F content F 1s BE Ni 2p;, BE | Fe 2p;, BE | Other Elements
(% at)
) Not

I;IO“F%‘”ZGL 14.71 688.3 855.4 resolved

(noisy)

Not

NiFeZGABA 20.71 688.4 856.1 resolved

(noisy)
NiFeZVAL 5.22 688.9 856.1 710.5

Sn 3d;,, at 486.7
NiFeZCAP 6.01 689.0 856.2 710.6 eV (SnO, from
FTO)
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Figure S12. XRD (on the left) and Raman (on the right) analysis on Nij¢Feo3,ZGLY after
chronoamperometric test over 24 hrs under continuous OER operation in alkaline electrolyte.

Inset shows representative Raman 2D map (CNTs are shown in red and NiOOH/Fe oxide—

oxyhydroxide species formed after the reaction are shown in green).

Figure S13. SEM and EDS images of the NiggsFeo3ZGLY recorded after the

chronoamperometric test over 24 hrs under continuous OER operation in alkaline electrolyte.
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