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Figure S1. Two possible arrangements of NiCo,N in P6;22 point symmetry. (a) The Ni
possessed the nearby octahedral position regarding to central N. (b) The Ni possessed the
far away octahedral positions regarding to central N. The red, blue and purple balls

represent Co, Ni and N atoms.

Figure S2. Li atom in two different bonding sites (a) and (b) in path A direction, denoted
as A_aand A b, respectively. And (a) and (c) are identical site. The diffusive energy of

path A was calculated by Li atom diffuse from (a), through (b) to (c).




Figure S3. Li atom in two different bonding sites (a) and (b) in path B direction, denoted
as B_a and B _b, respectively. And (a) and (c) are identical sites. The diffusive energy of

path A was calculated by Li atom diffuse from (a), through (b) to (c).

Figure S4. Li atom in two different bonding sites (a) and (b) in path C direction, denoted
as C_a and C b, respectively. And (a) and (c) are identical site. The diffusive energy of
path A was calculated by Li atom diffuse from (a), through (b) to (c).

The coordinates of the primary cell of NiCo,N
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Figure S6. Low magnification TEM image of the NiCo,N@C-NCNTs nanocomposites.
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Figure S7. XRD patterns of the NiCo,N@C-NCNTSs nanocomposite (upper panel) and

JCPDS card (Ni3N, No. 10-0280) (lower panel).
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Figure S8. (a) TEM, (b) HRTEM and (c¢) XRD images of the NiCo,04,-NCNTs

nanocomposite.
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Figure S9. A schematic diagram of the in-situ TEM experiment procedure of an all solid
nanobattery cell constructed inside a TEM. A NiCo,N@C-NCNTs nanocomposite is
placed on a Au wire, serving as the working electrode; the counter-electrode consisted of
a small piece of Li metal coated with Li,O (solid electrolyte) on the tip of a Pt wire. A
bias voltage of -3/3 V was applied between the two electrodes to drive the lithiation

delithiation process.
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Figure S10. EDX elemental mapping show Co (c), Ni (d) and N elements inside NCNT.



Figure S11. SEM images of NiCo,N@C-NCNTs nanocomposite after test for (a) 150th

cycle, (b) 250th cycle and (c) 500th cycle at the high current density of 2000 mA g!.

Figure S12. TEM images of NiCo,N@C-NCNTs nanocomposite after test for (a) 250th

cycle and (b) 500th cycle at the high current density of 2000 mA g-!.



