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Fig. S1 SEM image of individual broken NiCo2O4 microspheres.

Fig. S2 SEM image that represents the elemental mapping.
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Fig. S3 (a) Raman spectra of as-prepared NiCo2O4 microspheres.

Fig. S4 (a) SEM image and (b) TGA curves of NiCo2O4 microspheres precursor.
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Fig. S5 (a) XRD pattern and (b) SEM image of as-prepared NiCo2O4 nanoneedles.

Fig. S6 EDX patterns of the as-prepared NiCo2O4 microspheres.
It should be noted that Si signal is attributed to that the used Si substrate and Pt signal 
comes from Pt sputtering to get a clear FESEM images.

Cathode material Discharge/charge Voltage gap (V) Ref.
Mesoporous  NiCo2O4 nanoflakes ~1.3 1
Ordered mesoporous NiCo2O4 ~1.15 2
Hierarchical NiCo2O4 nanorods ~1.1 3
Hierarchical porous NiCo2O4@Ni Discharge: sloping from 2.6 to 2.3 V

Charge: sloping from 3.5 to 4.1 V
4

Urchin-like spinel NiCo2O4 ~1.05 5
NiCo2O4 nanoneedles 1.25
NiCo2O4 microspheres 0.86

Our 
work

Table S1 A summary of previous results about NiCo2O4 based cathode for Li-O2 
batteries.
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Fig. S7 First full discharge/charge profiles of Li-O2 batteries with NiCo2O4 
nanoneedles cathodes at a current density of 0.08 mA/cm2.

Fig. S8 Cycling performance of Li-O2 batteries with (a) NiCo2O4 nanoneedles and 
(b)bare VX-72 carbon cathode at 500 mA h/g capacity limit.
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Fig. S9 SEM image of NiCo2O4 microspheres electrode after 60 cycles.
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