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Figure S1. (a) XRD pattern, (b) FTIR spectra, (c) Raman spectra, (d) FESEM image, (e) Wide 
survey XPS spectrum of NCMO electrode, corresponding deconvolution of elements (f) Ni 2p, 

(g) Co 2p, (h) Mo 3d, and (i) O1s.
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Figure S2. Wide survey XPS spectrum of (a) NCMP-7Co, (b) NCMP electrode, Deconvoluted 
XPS spectra of individual elements in NCMP (c) Ni 2p, (d) Co 2p, (e) Mo 3d, and (f) P 2p and O 

1s. 
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Figure S3. Pore-size distribution of NCMP and NCMP-7Co electrodes.
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Figure S4. FESEM images of (a) NiCoMo-LDH and (b) NCMP electrode. 
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Figure S5. HRTEM image showing ALD Co3O4 layer with 10 nm Co3O4 coated NCMP 
electrode.
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Figure S6. Energy dispersive X-ray diffraction spectrum of NCMP-7Co electrode with 
elemental composition.
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Figure S7. CV of (a) NiCoMo-LDH, (b) NCMO, (c) NCMP, (d) NCMP-3Co and (e) NCMP-
10Co electrodes. (f) Reduction peak curve and (g) calculated number of active sites for NCM-

LDH, NCMP and NCMP-7Co electrodes.
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Figure S8. GCD of (a) NiCoMo-LDH, (b) NCMO, (c) NCMP, (d) NCMP-3Co and (e) NCMP-
10Co electrodes.
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Figure S9. XPS spectra of individual elements Ni 2p, Co 2p and K 2p after 5000 charge-
discharge cycles at 10 A/g current density. 
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Figure S10. CV and GCD of RGO coated on Ni-foam as negative electrode. 
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Figure S11. CV curves for the NCMP//RGO device at different voltages and a scan rate of 20 
mV/s, CV curves at different scan rates over a potential range of 0 to 1.7 V, and GCD profiles at 

different current densities (2 to 20 A/g).
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Table S1. Electrochemical properties and device characteristics of the with and without P-doped NiCoMo-based materials along 
with recent high performing materials.

Three-electrode 
configuration

Device Characteristics

Material Specific 
Capacity/
Capacitance

Electrode 
Stability

Negative 
electrode

Specific 
Capacity/
Capacitance

Energy 
Density

Power 
Density

Device-
Stability

Ref.

P-CoMoO4-x 1368 C/g @ 
2 A/g

95.3% 
after 5000 
cycles

Activated 
Carbon

220 C/g @  
1 A/g

58 
Wh/Kg

850 
W/Kg

98.7% 
after 
10000 
cycles

[1]

HPC/P-NCMO-2 1003 C/g @ 
1 A/g

- Activated 
Carbon

426.1 C/g @ 
1 A/g

94.7 
Wh/kg

800 W/kg 89.97% 
after 
10000 
cycles

[2]

Ni,Co-phosphate on 
Cu,Ni Molybdate

Areal-75.3 
mAh/g

81% after 
2000 
cycles

Activated 
Carbon

46.3 mAh/g 38.2 
Wh/kg

2327.5 
W/Kg

87.7% 
after 3000 
cycles

[3]

Ni2Co1–S-140-6 1500 F g−1 at 
1 A g−1

88.2% 
after 5000 
cycles

PPy 368 F/g @ 1 
A/g

147 
Wh/kg

845 W/kg 75.9% 
after 5000 
cycles

[4]

Ni, Co-Phosphate 891 C/g @ 
1.5 A/g

97% after 
4000 
cycles

RGO 185 F/g @ 
2.7 A/g

65.7 
Wh/Kg

2.2 
kW/kg

89% after 
4000 
cycles

[5]

NiCoP-P 1059 C/g at 
1 A/g

- Hierarchical 
porous 
carbon

145 F/g @ 
0.5 A/g

51.7 
Wh/Kg

- 99% after 
10000 
cycles

[6]

NCMP-7Co 2374 C/g @ 79.8% RGO 978 C/g @  231 1700 82.16% This 
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2 A/g after 5000 
cycles

2 A/g Wh/Kg W/Kg after 4000 
cycles

Work

NF@Cu@NiCoP 3401.3 F/g 
@ 2A/g

81.27% 
after 2000 
cycles 

Activated 
carbon

156.1 F/g @ 
1 A/g

43.1 
Wh/Kg

400 
W/Kg

96.11% 
after 5000 
cycles

[7]

P-doped 
NiCo2O4/NiMoO4

2334.0 F/g 
@ 1A/g

- Activated 
carbon

 126.9 F /g 
@ 1 A/g

45.1 
Wh/Kg

800 
W/Kg

89.97% 
after 8000 
cycles

[8]

CC/CoNiMn-P-500 1022 C/g @ 
1 A/g

80.42 % 
after 2000 
cycles

Activated 
carbon

185.85 C/g 
@ 3 mA/cm2

45.7 
Wh/Kg

344.8 
W/Kg

84.32 % 
after 
10000 
cycles

[9]

NiCoMoS@NF 920 C/g @ 1 
A/g

85.28 % 
after 2000 
cycles

Activated 
carbon

107.2 C/g @ 
1 A/g

35.2 
Wh/Kg

800 
W/Kg

83.8 % 
after 
10000 
cycles

[10]

NiCoMoS@NiCoAl
hydrotalcite

1336 C/g @ 
1 A/g

92.5% 
after 2000 
cycles

Activated 
carbon

188.7 C/g 
@ 1.0 A/g

41.9 
Wh/Kg

800 
W/Kg

89.3% 
after 
10 000 
cycles

[11]
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