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Fig. S1. Schematic illustration of synthesis of Mo-NCO nanostructures.
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Fig. $2: XRD pattern of NCO and Mo-NCO nanostructures.
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Fig. S3. FTIR spectra NCO and Mo-NCO nanostructures.
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Fig. S4. Zoomed FTIR spectra NCO and Mo-NCO
nanostructures showing the peak shift.



Fig. S5. SEM image of NCO nanostructures.
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Fig. S6. EDX spectrum of NCO nanostructures.
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Fig. S7. XPS Survey spectrum of Mo-NCO nanostructures.
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Fig. S8. Zoomed-in image of CV curve of 15t cycle of Mo-NCO
electrode.
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Fig. S9. Zoomed-in image of CV curves of 2nd, 3rd, 4th

and 5t cycle Mo-NCO electrode. (a) Cathodic peaks. (b)
Anodic peaks
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Fig. $10. CV curves of 1%t, 2nd, 3rd cycles of NCO electrode at a scan rate
of 0.5 mV s,



w
o

N
()]

N
o

Specific Capacity (mAhg™)
> o

o
(&)

0.0

200 600 800
Cycle number

0 200

Fig. S11. Galvanostatic charge discharge profile of NCO electrode.



Table S1: Comparison of reversible capacity of NiCo,0,4 with various materials.

Material Reversible Current density Number Reference
capacity (mAh g'') (mA g?) of cycles

Mo-NiCo0,0, 512 300 300 This work

NCO@Fe,0; 479 100 100 1

Pomelo peels-derived  473.7 500 210 2

carbon (PPC)/

NiC0204

P-doped NiCo,04 470 500 100 3

NCO@UNF 459 50 150 4

NiCo0,04/Ni 413 100 50 5

N-doped NiCo,04 398 500 500 6

F-NiCo,0,@GO 387.4 400 100 8

NiCo,04 microsphere 330.4 100 100 9

NiCo,04 nanoplates 233 200 70 10
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Fig. S12. Comperision graph of different NiCo,0, materials with Mo-NCO
electrode.

Table S2: Comparison of kinetic parameters of NCO and Mo-NCO electrodes

Sample R (Q) R (Q)

NiCo0,04 6.5 193.3

Mo-NiCo0,04 24 103.5




To elucidate the electrochemical properties of Mo-doped NiCo,0,, the apparent Li-ion diffusion

coefficient (DLi+) was determined from electrochemical impedance spectroscopy (EIS). The
linear Warburg region observed in the EIS spectrum, characterized by a 45 degree inclination to
the Z' axis, is ascribed to Li-ion diffusion within the bulk electrode material. The Warburg factor
(o) was subsequently calculated from the slope of the Z' versus @2 plot within this Warburg

region using equation (1):

1

Z =R +R,+ aw( 2) (1)
Figure S1(a,b) present the linear fit of Z' versus o~ ” in the low frequency region of Nyquist

D
plots (Figure 4) of Mo-doped and pure NiCo,04. The Li-ion diffusion coefficient ( Li+) is
given by equation (2):

— p272 9 42,242 2
DLi+—RT/2AnFCa 2)

D
Importantly, the apparent Li-ion diffusion coefficient (L +) is inversely proportional to the

square of the Warburg factor (c)."

Where R is the gas constant, T the absolute temperature, A the electrode surface area, n the
charge transfer number during the redox process, F is the Faraday constant, C is the molar Li*

concentration and ¢ the Warburg factor.
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Fig. S13. Linear fit of Z’ versus @~ " in the low frequency region (Left) Mo-doped (Right)

pure NiC0,04
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