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We have tested the pH value of solutions in each possible steps of reactions for all nine samples as
follows:

Table S1: pH value of solutions in each possible steps of reactions

Sample Nickel Nitrate Nickel Nitrate, Containing Nickel Nitrate, ontaining Nickel
and Cobalt Cobalt Nitrate Cobalt Nitrate, (lron Nitrate, Cobalt Nitrate,
Nitrate before and Iron Nitrate) and Urea before Iron Nitrate and Urea
hydrothermal Nitrate before hydrothermal after hydrothermal

hydrothermal

NiCo-CH =6.2 NA = 6.2 = 8.9

FegosC009sNi-CH = 6.1 =5.9 =5.9 =7.5

Feq1CopoNi-CH =6.1 =5.2 =5.2 =73

Feo15C00gsNi-CH = 6.0 ~4.9 ~4.9 7.2

Feg,CopgNi-CH =6.0 =4.8 =4.8 =7

FegosNigesCo-CH  =6.3 =5.9 =5.9 =7.9

Feg.1NiggCo-CH =6.2 =5.3 =5.3 =7.8

Feo1sNipgsCoO-CH =6.1 ~5.1 ~5.1 =75

Feg,NiggCo-CH =6.1 =4.9 =4.9 =7.1
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Fig. S1: XRD pattern of Fe,Ni(;.CoCH samples in zoomed view.
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Fig. S2: High-resolution narrow scan XPS spectra for C1s of the as-prepared NiCo-CH, Feg,Coq¢Ni-CH
and Feg ¢5Cog 9sNi-CH materials.
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Fig. $3: SEM images of (a) NiCo-CH (b-e) Fe,Co(1.4Ni-CH (f-i) Fe,Ni(;)Co-CH samples
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Fig. S4: EDAX data of (a) NiCoCH (b) Fey1CoqoNi-CH (c) Feg osNigesCo-CH samples



In EDAX pattern, the small Cu signal (~0.7 wt%) observed in Fig. S4 is most likely due to trace
contamination from the copper SEM grid or instrumental background during analysis rather than from
the synthesis process itself.

Table S2 : ICP-AES data of optimized samples

Sample Element Concentration in  Weight of element sample weight Weight (%)
ppm

FeoosNigosCo-  Ni 13.744 0.6872 4.9 14.0244898

CH Co 34.364 1.7182 4.9 35.0653061
Fe 0.912 0.0456 4.9 0.93061224

Fey.1Cog.goNi- Ni 7.821 0.39105 2.3 17.0021739

CH Co 16.272 0.8136 2.3 35.3739130
Fe 0.985 0.04925 2.3 2.14130434

NiCo-CH Ni 18.018 0.9009 4.7 19.1680851
Co 33.905 1.69525 4.7 36.0691489
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Fig. S5: BET measurement for (a) NiCo-CH (b) Fey1Cog9Ni-CH (c) Feg osNigesCo-CH samples, in
inset pore volume-pore diameter, respectively.
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Fig. S6: GCD plot of Ni-CH and Co-CH at 2mVs™.
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Fig. S7:CV pIOtS of (a) NiCO'CH, (b) Feo_()sCOo.gsNi‘CH (C) Feo_15C00_35Ni'CH (d) Feo_2C00_8Ni'CH at different
scan rates
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Fig. S8: GCD profiles of (a) NiCo-CH, (b) FegosC0ggsNi-CH (c) Feg15C00gsNi-CH (d) Feg,CoqgNi-CH at
different current densities
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Fig. S9: CV plots of (a) Feg 1NigeCo-CH (b) Feq.15NiggsCo-CH (c) Fey ,NigsCo-CH at different scan rates



Table S3: Electrochemical super capacitive parameters of synthesized samples

Sample Csp (GCD) b value R:(Q) R.(Q) CPE1 CPE2
Fgl (mF-cm2S) (mF-cm2S)
NiCo-CH 424 0.51 1.48 18.864 16.34 64.79
Fe.05C0g.95Ni- 895 0.29 0.48 2.81 25.41 1.406
CH
Feo1C009Ni-CH 1080 0.45 2.5 4.72 121 312
Fe.15C0g g5Ni- 804 0.92 1.8 10.06 7.76 695.84
CH
Fe,CopgoNi-CH 841 0.88 0.39 3.22 25.82 1.12
Feg.o5Nig.g5Co- 2898 0.83 2.16 0.769 555 670
CH
Feg.1NiggoCo-CH 1606 0.56 2.5 10.92 120.5 252.3
Feg.15Nig.gsCo- 423 0.52 3.96 22.30 215 128
CH
Feg,NiggCo-CH 216 0.25 8.24 9.39 15.23 40.34
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Fig. $10: GCD profiles of (a) Feg 1NigsCo-CH (b) Feq 15NiggsCo-CH (c) Fep;NigsCo-CH at different current

densities
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Fig. S11: Cyclic stability of Fey1CoqgNi-CH and Feg osNig.ssCo-CH at current densities 10 A/g.



Table S4: Literature Comparison for Supercapacitance Performance

Electrode Material Morphology Specific Capacitance Reference
NiCoFe-LDH Nanocomposite 3130 F/g at 1A/g 1
Ni4/Co1(OH)2 Nanostructure 1820 F/g at 1A/g 2
Fe-Co Hydroxide (1:1 ratio) — 2255.6 F/gat1A/g 3
NiCo-CH (CH-S3) Layered 2130 F/g(at2A/g) ¢
CoNiFe-LDH/CNFs-0.5 Nanofibers 1203 F/g 5
NiCo-CH-180 Nanorods 762 F/g at 1A/g 6
NiCo-LDH Nanosheets 1470 F/g 7
Fe,Co(1.,Ni-CH (Optimized) Nanorods (w/ FeOOH) 1080 F/g at 1/A/g Our Work
Fe,Ni(1.Co-CH (Optimized) Nanorods 2898 F/g at 1A/g Our Work
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Fig. S12: (a) XRD pattern for Feq,CoqgNi-CH and Feg gsNig gsCo-CH after electrochemical cycling
stability, (b) and (c) SEM images of Fey,CoqoNi-CH and Feq ¢sNig 95sCo-CH post electrochemical cycling
respectively.
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