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Figure S1. SEM images and the corresponding XRD images of these products prepared in

pH=3, pH=5, pH=7 under hydrothermal condition, respectively.
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Figure S2 TG measurement of NiCo-precursor HNAs at a temperature range of 0-800 °C and
the heating rate 10 °C /min

To further confirm the calcination temperature during annealing, we conduct the TG
measurement of NiCo-precursor HNAs at a temperature range of 0-800 °C with a
heating rate of 10 °C /min, and the TG data is shown in Figure R1. The XRD pattern
of the Ni-Co precursors, which may be mixture of Co,(CO3)(OH),0.11H,0 and
Niy(CO3)(OH),;-4H,0, is shown in Figure R2. In Figure R1, the initial 1 % mass loss
between 50 and 200 °C is due to the evaporation of moisture. The large mass loss of
about 3 % between 200 and 300 °C can be observed, which is attributed to the release
of CO, and hydrolysis during the transformation from Co,(CO;)(OH),-0.11H,0 and
Niy(CO;3) (OH),-4H,0 to NiCo,04. The mass have a slight increase during the
following temperature rise, which may be caused by the oxidation of metallic Ni.
Thus, selecting 300 °C as the annealing temperature can not only ensure the complete
transformation from Co,(CO3)(OH),-0.11H,0 and Ni,(COs) (OH),-4H,0 to NiCo0,0,,
but also avoid the excessive oxidation of nickel foam. In addition, our dense NiCo0,04
HNAs on NF can have an effect to prevent the oxidation of NF during annealing. So,

the calcination temperature was finally set as 300 °C.
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Figure S3 Raman spectra of NiCo,O4 HNAs.

Figure S4 The SEM images of NiC0,04 HNAs before and after ultrasonic treatment.
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Figure S5 Nitrogen adsorption/desorption isotherms and pore-size distribution curves for

NiC0204 HNA:s.

Table S1. Electrochemical performance of different NiCo,0,4 electrodes.
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