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Energy Materials
Supplementary Material: Hierarchical Ni/Co-based oxynitride nanoarrays with1

superior lithiophilicity for high-performance lithium metal anode2

3

4
5

MAIN TEXT (optional)6

SEM images and XRD pattern of bare Ni foam, SEM images of Ni-Co precursor, the7

corresponding elemental maps of the obtained NiCoON/NF, SEM images, XRD pattern8

and the corresponding elemental maps of NiCoO/NF, the low-magnification TEM9

image and high-resolution TEM image of NiCoO/NF, BET characterization of the10

NiCoON, the XPS spectra of survey spectra of NiCoON/NF and NiCoO/NF,11

Coulombic efficiencies of NF, NiCoO/NF and NiCoON/NF, XRD patterns and the12

corresponding elemental maps of Li@NiCoON/NF after deposition of Li, Comparison13

of CE performance and voltage hysteresis of NiCoON/NF obtained from14

previsouly-reported different 3D hosts.15

16

17

Supplementary Figure 1. SEM images of bare Ni foam.18
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Supplementary Figure 2. XRD pattern of bare Ni foam.21
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23

Supplementary Figure 3. SEM images of Ni-Co precursor.24

25

26

Supplementary Figure 4. The corresponding elemental maps of NiCoON/NF.27

28



29

Supplementary Figure 5. (A, B): SEM images of NiCoO/NF; (C): XRD pattern of30

NiCoO/NF; (D): The corresponding elemental maps of NiCoO/NF.31

32

33

Supplementary Figure 6. (A): The low-magnification TEM image and (B):34

high-resolution TEM image of NiCoO/NF.35
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37

Supplementary Figure 7. (A): BET characterization and (B): Nitrogen38

adsorption–desorption isotherms and pore size distribution plots of the NiCoON.39
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41

Supplementary Figure 8. (A): The XPS spectra of survey spectra of NiCoON/NF; (B)42

Co 2p XPS spectra of NiCoON/NF.43

44



45

Supplementary Figure 9. (A) The XPS spectra of survey spectra of NiCoO/NF, high46

resolution XPS spectra of (B) Ni 2p, (C) Co 2p and (D) O 1s.47
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49

Supplementary Figure 10. The Coulombic efficiencies of NF, NiCoO/NF and50

NiCoON/NF at 1 mA cm−2 with the plating capacity of 3 mAh cm−2.51
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53

Supplementary Figure 11. XRD patterns of Li@NiCoON/NF with 1 mAh cm−2 of Li.54

55
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Supplementary Figure 12. XPS spectra of (A) Li 1 s and (B) N 1 s of the57

Li@NiCoON/NF with 1 mAh cm−2 of Li.58

59



60

Supplementary Figure 13. SEM images of NiCoON/NF after plating 1 mAh cm−2 of61

Li and the corresponding elemental maps of Ni, Co, O, and N.62

63

64

Supplementary Table 1. Comparison of CE performance of NiCoON/NF obtained65

from previsouly-reported different 3D hosts.66

Electrode
materials

Current
density

(mA cm−2)

Capacity
(mAh cm−2)

Cycling
number

Coulombic
efficiency

(%)

CuON/CF[1] 0.5
2

1
1

450
100

98.8
> 98

Cu2S
nanowires inside
the Cu foam[2]

1
2

1
1

150
150

> 95.5
> 95.5

Double metal
oxides

on Cu foil[3]
0.5
1

1
1

230
180

98
94

Ni3N modified Ni
foam[4] 1 1 300 97

Co3N/NF[5] 0.5
1

1
1

200
120

98.3
96.9

NiO plates
decorated Ni
collector[6]

1 1 140 97



NiCo2O4

nanorods
anchored on Ni

foam[7]

1 1 500 98.7

NiFx nanosheets
on Ni foam[8] 1 1 450 97.1

Cu fibers on the
Cu foam[9] 1 1 200 98

N-doped CNTs
on Ni foam[10]

1
2

1
1

200
100

98.2
98

Cu-CuO-Ni[11] 1 1 250 95

Graphene
network nested
Cu foam[12]

1 1 200 98

CuO NAs/CF[13] 0.5
1

1
1

200
180

97
98

This work

1
2
5
2

1
1
1
2

600
400
120
200

98.4
97.3
97.2
97.1

67
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Supplementary Table 2. Comparison of voltage hysteresis of NiCoON/NF obtained69

from previsouly-reported different 3D current collectors.70

Electrode
materials

Current
density

(mA cm−2)

Capacity
(mAh cm−2)

Cycling
time
(h)

Voltage hysteresis
(mV)

Ni3N modified
Ni foam[4]

1
5

1
1

400
160

13
39

Co3N/NF[5] 1 1 1200 22

NiCo2O4

nanorods
anchored on Ni

1 1 1000 16



foam[7]

NiFx nanosheets
on Ni foam[8] 1 3 600 80

Cu fibers on the
Cu foam[9] 1 1 800 25

N-doped CNTs
on Ni foam[10] 1 1 1000 29

Cu-CuO-Ni[11] 0.5 0.5 580 ~59

Graphene
network nested
Cu foam[12]

1
2

1
1

1300
500

~30
50

CuO NAs/CF[13] 0.5 0.5 600 30

VA-CuO-Cu[14] 0.2
0.5

0.5
0.5

1500
700

20
25

Graphene
anchored on Cu

foam[15]
0.5 1 2000 10

Plasma-Strengthe
ned CuO

Nanosheet on Cu
foil[16]

1 1 600 23.1

vertically aligned
Cu with

microchannels[17]
1
2

1
2

200
100

20
50

This work
1
5
1

1
1
3

1000
150
2000

24
65
20
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