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Figure S1. (a) SEM image of NiCo2O4; (b) SEM image of N-doped NiCo2O4.
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Figure S2. (a) EDS spectrum of N-doped NiCo2O4; (b) The corresponding elemental 

mappings of N, Ni, Co and O of the N-doped NiCo2O4.
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Table S1 The contents of N, Ni, Co and O of the N-doped NiCo2O4. 

Component    Contents (wt.%)
N 0.60
O 25.18
Co 46.95
Ni 27.27

Total 100



S-5

Figure S3. (a) TEM image and (b) HRTEM image of NiCo2O4.
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Figure S4. The whole XANES spectra of (a)NiCo2O4 and (b) N-doped NiCo2O4.
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Figure S5. XPS spectra of NiCo2O4 and N-NiCo2O4: (a) Ni 2p spectra, (b) Co 2p 

spectra, (c) O 1s spectra, (d) N 1s spectrum.
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Figure S6. (a) LSV curves of NiCo2O4 at different rotating speeds; (b) the 

corresponding K-L plots at different potentials; (c) LSV curves of N-NiCo2O4 at 

different rotating speeds; (d) the corresponding K-L plots at different potentials.
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Double layer capacitance (Cdl) of different electrodes was measured to estimate the 

effective electrochemical active surface area (ECSA) of the catalysts. CVs have been 

operated from 0.92 to 1.02 V (vs. RHE) in 0.1M KOH at different scan rates. The 

ECSA of the catalysts can be calculated according to the equal: ECSA =Cdl/Cs where 

Cs is the specific capacitance of the sample. We use general Cs = 0.05 mF cm-2 in 

0.1M KOH.S1 From Figure S7, it can be calculated that N-doped NiCo2O4 has a 

bigger electrochemically active surface area of 26.1 cm2 than that of NiCo2O4 (22 

cm2).

Figure S7. The cyclic voltammetry curves in the non-faradaic region at various scan 

rates for (a) NiCo2O4 and (b) N-doped NiCo2O4; Current-scan rates of the samples: (c) 

NiCo2O4 and (d) N-doped NiCo2O4 .
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Figure S8. (a) Current densities at 0.5 V (vs. RHE) before and after 1000 cycles for 

NiCo2O4 and N-doped NiCo2O4; (b) Chronoamperometric response at 1.65V (vs. 

RHE) for NiCo2O4 and N-doped NiCo2O4.
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Table S2 Comparison of the electrochemical performance of flexible zinc-air 

batteries with different catalysts

Catalyst Current density Battery performance
Potential 

gap
(V)

Refs.

N-doped NiCo2O4 5 mA cm-2 Galvanostatic test for 53 h 0.75 This work

Co3O4/CC 2 mA cm-2 Galvanostatic test for 10 h 0.92 S2

Co3O4 no mention Galvanostatic test for 35 h 0.85 S3

NCNF 2 mA cm-2 Galvanostatic test for 6 h 0.78 S4

o-CC-H2 1 mA cm-2 Galvanostatic test for 30 min 0.97 S5

Co3O4/LaNiO3/CNTs 5 mA g−1 Galvanostatic test for 10 h 0.69 S6

CNT sheets 1 A g−1 Galvanostatic test for 30 h 0.85 S7

Co3O4/N-rGO 3 mA cm-2 Galvanostatic test for 25 h 0.80 S8
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