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Fig S1. Schematic diagram of synthesis of electrodeposited MXene on Nickel foam 

followed by sequential and co-electrodeposition of bimetallic Nickel and Copper.



Fig. S2: (a,b) SEM images and(b) EDX spectrum of electrodeposited MXene on Nickel 

foam (MX-NF)



Fig. S3: SEM images of (a) Ni25%Cu75%MX-NF, (b) Ni50%Cu50%MX-NF, (c) 

Ni75%Cu25%MX-NF and (d) CuNiMX-NF



Fig. S4: EDX spectra  of (a) Ni25%Cu75%MX-NF, (b) Ni50%Cu50%MX-NF, (c) 

Ni75%Cu25%MX-NF and (d) CuNiMX-NF



Fig. S5: (a,b) Elemental mapping of NiCuMX-NF



Fig. S6. X-ray photoelectron spectroscopy (XPS) spectra of (a) Overall XPS survey 

spectra of NiCuMX-NF and high-resolution XPS spectra of b) C 1s , (b) F 1s (c) O1s.



Calibration of reference electrodes and conversion to RHE

Using Pt wires for the working and counter electrodes and Ag/AgCl electrode as the reference 

electrode, a typical three-electrode setup was used to calibrate the Ag/AgCl electrode. 

Subsequently, 1 mV s−1 is applied to the linear scanning voltammetry (LSV) scan rate, and the 

potential at which the current crossed zero is considered the thermodynamic potential for the 

hydrogen electrode processes. KOH, the zero current point is at -0.273 V in 0.1M KOH  hence 

E (RHE) = E (Ag/AgCl) + 0.237 V.

Fig. S7. Specific activity by normalizing the current with the actual electrochemical 

surface area (ECSA) for NiCuMX-NF, CuMX-NF and NiMX-NF (a) HER and (b) OER 

with their overpotentials at 0.1mAcm-2 in inset



Fig. S8. TOF of the synthesised electrocatalyst at overpotential of 375mV (a) HER (b) 

OER



Fig. S9. Cyclic Voltammograms curves of (a) MX-NF, (b) NiMX-NF, (c) CuMX-NF, (d) 

Ni75%Cu25%MX-NF, (e ) Ni50%Cu50%MX-NF,  (f) Ni25%Cu75%MX-NF, (g) CuNiMX-NF at 

varying scan rates in 0.1M KOH



Fig. S10. Galvanostatic charge discharge curves of (a) MX-NF,  (b) NiMX-NF, (c) 

CuMX-NF, (d) Ni75%Cu25%MX-NF, (e ) Ni50%Cu50%MX-NF,  (f) Ni25%Cu75%MX-NF, (g) 

CuNiMX-NF at varying current density in 0.1M KOH 



Fig. S11. Ragone plot of MX-NF, NiMX-NF, CuMX-NF, Ni75%Cu25%MX-NF, 

Ni50%Cu50%MX-NF,  Ni25%Cu75%MX-NF, CuNiMX-NF and NiCuMX-NF in 0.1M KOH 



Fig S12. Capacitance retention% vs. Cycle numbers of NiCuMX-NF with inset including the 

comparison of cyclic stability of NiCuMX-NF for first and last ten cycles of 5000 cycles.



Table S1: A comparison of NixCuyMX-NF (2 electrode) with recently reported electrode 

materials

Electrolyte Areal 
Capacitance 

Stability Reference 

Cu(OH)2 thin 

film

1M NaOH 34mFcm-2  

@ 10mVs-1

    -   1

PEDOT-Ti3C2Tx PVA/1M 

H2SO4 

2.4mFcm-2

@10 mV s–1

91% after 1000 at 1A/g   2

Ti3C2Tx-CNF PVA/

1MH2SO4    

34.6mFcm-2 

@1 mVs–1

86.8% after 10000 

cycles at 10mAcm-2

3

rGO-MXene PVA/1M 

H2SO4

2.4mFcm-2

@2 mV s–1

         - 4

MWCNT/Ti3C2

Tx

1M H2SO4 39mFcm-2

@ 1mAcm-2

- 5

NPG-CuO PVA-H2SO4 

electrolyte

26mFcm-2@ 

1 mA cm−2

98% after 10000 cycles 

at 1 mA cm−2
6

NiCuMX-NF  0.1M KOH  26.09mFcm-2 

@0.5 mAcm-2

70.4% after 5000 cycles 

at 10 mA cm−2

 This work
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