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1. UV-Vis diffuse reflectance spectra and FTIR spectra
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Figure S1 (a) UV-Vis diffuse reflectance spectra, (b) FTIR spectra of Melamine (Me) and

(32 31

precursor p-Fe-Me (“*” represents the weakened peaks).

2. Thermogravity analysis
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Figure S2 Thermogravity curves of Fe-Me-Ni and its precursor (p-Fe-Me-Ni).
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3. RRDE measurement
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Figure S3 LSV curves on RRDE

4. Calculation of electrochemical active surface area (ECSA)

Cyclic voltammetry (CV) of catalyst was carried out in a potential range of
1.01~1.11 V (vs. RHE), at 2, 4, 6, 8, 10 and 12 mV s’! of scan rate. Then a linear plot
was drawn between the capacitive current densities at 1.06 V and the scan rate. The
fitted slope of the plot represents the electrical double layer capacitance Cq which can

be employed to assess the electrochemical active surface area (ECSA). The higher Cy

corresponds to the greater ECSA.
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Figure S4 CV curves, (a) Fe-Me, (b) Fe-Me-Ni at various scan rates in 0.1 M KOH solution in a

potential window without Faradaic current.
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5. Galvanostatic discharge of Zn-air batteries
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Figure S5 (a) Galvanostatic discharge curves of Zn-air batteries, (b) energy density of Zn-air
batteries based on the loss of the Zn anode

6. Characterization of the aged Fe-Me-Ni
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Figure S6 (a) XRD patterns of Fe-Me-Ni before and after aging experiment (Aged Fe-Me-Ni), (b)
SEM image, (¢) TEM image, (d, ) HRTEM images of the aged Fe-Me-Ni, (f) lattice fringes of

graphite, FeNi;, Fe4N, and NiFe,O4 for region “17, 27, “3”, “4” circled in (d, e), respectively.
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Figure S7 (a) XPS survey spectrum of aged catalyst Fe-Me-Ni, and the corresponding high-

resolution XPS spectra of (b) Cls, (c) Nls, (d) Ols, (e) Fe2p, (f) Ni2p.

7. Comparison table on the catalytic performance of Fe-Me-Ni with references

Table S1 Comparison on the electrocatalytic activities of Fe-Me-Ni and performance of Zn-air

batteries with recently reported bifunctional catalysts

Catalysts E(,? /I:/Ii/ ; OE/I; AE/N Specrilfzhc ZI_)]aCity References
Fe-Me-Ni 0.841 1.543 0.702 798 This work

Co,P@NCNTs-15 0.82 1.806 0.986 792.6 Ref. 1
FeNCFs 0.84 1.63 0.79 717 Ref. 2
Co-CosMogCr@NC 0.80 1.50 0.70 768 Ref. 3
Co;W;C/CoP/NPC 0.803 1.43 0.627 800.5 Ref. 4
Co@IC/MoC@PC 0.875 1.51 0.635 725 Ref. 5
CoNi/NHCS-TUC-3 0.88 1.686 0.806 756.5 Ref. 6
FeCo@NS-CA 0.85 1.68 0.83 760 Ref. 7
Co-UA-OCB 0.834 1.621 0.787 799 Ref. 8
CoFe/S-N-C 0.855 1.588 0.733 814 Ref. 9
FeCo-1/NSC 0.82 1.555 0.735 776 Ref. 10
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