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Electrochemical characterization and calculations
The electrochemical performance of the supercapacitors was evaluated using cyclic voltammetry (CV), galvanostatic charge/discharge (GCD), and electrochemical impedance spectroscopy (EIS). All tests were carried out at room temperature (25 °C) with a potentiostat/galvanostat (VMP3, Biologic). Cyclic voltammetry measurements were carried out at varying scan rates ranging from 5 to 50 mV/s. Galvanostatic charge/discharge tests were performed at different specific current values, between 1 and 20 A/g. The effective gravimetric capacitance (Cg, in F/g) of the electrodes was derived from the CV curves using equation (S1).
Cg (F/g) =                                                                                                          (S1)   
Here, ∫idV refers to the voltametric charge obtained by integrating the area under the CV curve. v denotes the potential scan rate (V/s), ΔV is the potential window (V), while m represents the mass loading of the electrode.
The gravimetric capacitance (F/g) of the asymmetric supercapacitors (ASCs) were calculated from GCD curves using the equation (S2):
Cg (F/g)(S2)   
In which td is the discharge time of the GCD profile, m is the total mass of active materials in both electrodes, i is the charging/discharging current. 
The energy density (Es, in Wh/kg) and power density (Ps, in W/kg) of the devices were determined using the following equations:
Es (Wh/kg) =                                                                                                     (S3)
Ps (W/kg) =                                                                                                          (S4)
Here, ∫Vdt represents the area under the galvanostatic discharge curve, id is the specific current (A/g), m denotes the combined mass of the active materials from both electrodes (excluding the mass of the current collectors), and Ed refers to the energy delivered during discharge (Es).
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[bookmark: _Hlk204246012][bookmark: _Hlk204246055]Figure S1. Electrochemical characterization of the investigated Mo2CCl2/FLG electrodes. CV curves measured for a) Mo2CCl2/FLG-3 M H2SO4, b) Mo2CCl2/FLG–1 M Li2SO4, c) Mo2CCl2/FLG–1 M Na2SO4, and d) Mo2CCl2/FLG–0.6 M K2SO4, at potential scan rates ranging from 5 to 50 mV/s.
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Figure S2. Electrochemical characterization of the investigated Mo2CCl2/FLG electrodes. GCD profiles measured for a) Mo2CCl2/FLG–3 M H2SO4, b) Mo2CCl2/FLG–1 M Li2SO4, c) Mo2CCl2/FLG–1 M Na2SO4, and d) Mo2CCl2/FLG–0.6 M K2SO4, at specific currents ranging from 1 to 20 A/g.











[bookmark: _Hlk211601940]Table S1. Comparison of electrochemical performances of Mo2C-based electrode in this work with previous literature reports.
	Electrode Material
	Scan Rate / Current Density
	Specific Capacitance (F/g)
	Electrolyte
	Capacitance Retention / Cycle Number
	Ref.

	Mo2CTx
	2 mV/s
	196
	1 M H2SO4
	100% / 10,000
	1

	Ti2C MXene
	2 mV/s
	382
	1 M H2SO4
	80% / 1,000
	2

	
	
	104
	1 M LiCl
	100% / 1,000
	

	
	
	99
	1 M NaOH
	100% / 1,000
	

	Ti3C2Tx
	2 mV/s
	245
	1 M H2SO4
	100% / 10,000
	3

	N-Mo2C@MoO₃₋ₓ
	100 mV/s
	174.5
	1 M Na2SO4
	– / 5,000
	4

	Mo2CTx
	2 mV/s
	154.26
	1 M H2SO4
	86% / 1,000
	5

	
	
	51.33
	1 M Na2SO4
	–
	

	
	
	13.21
	1 M NaOH
	–
	

	Mo1.33C
	2 mV/s
	339
	1 M H2SO4
	84% / 10,000
	6

	MnO2–Mo2C NF
	50 mV/s
	302
	1 M Na2SO4/ EMIMBF4 / AN
	– / 5,000
	7

	3DHPC-Mo2C
	20 mV/s
	206
	6 M KOH
	– / 7,000
	8

	Mo2CTx
	0.3 A/g
	11.27
	1 M KOH
	89.9% / 5,000
	9

	
	
	18.97
	1 M MgSO4
	96% / 5,000
	

	
	
	79.14
	1 M H2SO4
	98% / 5,000
	

	Mo2C@CNT
	10 mV/s
	367
	1 M KOH
	– / 5,000
	10

	OMC/Mo2C /AC
	100 mV/s
	299.4
	6 M KOH
	– / 5,000
	11

	Mo2CCl2/FLG
	50 mV/s
	136.3
	3 M H2SO4
	89% / 12,000
	This work

	
	
	42.85
	1 M Li2SO4
	90% / 12,000
	

	
	
	38.75
	1 M Na2SO4
	93% / 12,000
	

	
	
	32.12
	0.6 M K2SO4
	90% / 12,000
	

	
	
	35.5
	2 M NaCl
	80% / 12,000
	

	
	
	45.62
	8 m NaNO₃
	82% / 12,000
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Figure S3. Cg retention after 12000 GCD cycles at 5 A/g measured for a) Mo2CCl2/FLG–3 M H2SO4, b) Mo2CCl2/FLG–1 M Li2SO4, c) Mo2CCl2/FLG–1 M Na2SO4, and d) Mo2CCl2/FLG–0.6 M K2SO4.
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Figure S4. CV curves measured for a) Mo2CCl2/FLG–2 M NaCl, b) Mo2CCl2/FLG–8 m NaNO3, GCD profiles measured for c) Mo2CCl2/FLG–2 M NaCl, d) Mo2CCl2/FLG–8 m NaNO3.
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Figure S5. Cg retention after 12000 GCD cycles at 5 A/g measured for a) Mo2CCl2 /FLG–2 M NaCl, b) Mo2CCl2 /FLG–8 m NaNO3.
[image: ]
 Figure S6. a) XRD patterns measured for pristine Mo2CCl2, and Mo2CCl2/FLG electrodes in 8 m NaNO3 and 3 M H2SO4 after 12000 GCD cycles at 5 A/g. b) Raman spectra measured for pristine Mo2CCl2 and Mo2CCl2/FLG electrodes in 8 m NaNO3 and 3 M H2SO4 before and after 12000 GCD cycles at 5 A/g.
 [image: ]
Figure S7. Electrochemical characterization of the investigated CG/FLG–8 m NaNO3 electrode a) CV, b) GCD, c) Cg at different specific current. For the Mo2CCl2/FLG–8 m NaNO3 electrode d) CV, e) GCD, f) Cg at different specific current.  
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Figure S8. Electrochemical characterization of the investigated CG/FLG–2 M NaCl electrode a) CV, b) GCD, c) Cg at different specific current. For the Mo2CCl2/FLG–2 M NaCl electrode d) CV, e) GCD, f) Cg at different specific current.  



[image: ]Figure S9. Electrochemical characterization of the investigated CG/FLG–3 M H2SO4 electrode a) CV, b) GCD, c) Cg at different specific current. For the Mo2CCl2/FLG –3 M H2SO4 electrode d) CV, e) GCD, f) Cg at different specific current from 1 to 20 A/g. 






























Figure S10. Nyquist plots measured for Mo2CCl2/FLG // CG/FLG ASCs.
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Figure S11. Charge-storage mechanism of Mo2CCl2/FLG // CG/FLG–8 m NaNO3. a) b-values as a function of the potential. b) Linear relation of i(V)/ν0.5 vs. ν0.5 at various voltages. c) Percentage contribution of capacitive and diffusion-controlled processes at -0.3 V (vs. Ag/AgCl). d) Capacitive and diffusion-controlled currents determining the overall charge storage at 50 mV/s. 

[image: ]
Figure S12. Charge-storage mechanism of Mo2CCl2/FLG // CG/FLG–2 M NaCl. a) Corresponding b-values as a function of the potential. b) The linear relation of i(V)/ν0.5 vs. ν0.5 at various voltages. c) Percentage contribution of capacitive and diffusion-controlled processes at -0.3 V (vs. Ag/AgCl). d) Capacitive and diffusion-controlled currents determining the overall charge storage at 50 mV/s.
[image: ]
Figure S13. Charge-storage mechanism of Mo2CCl2/FLG // CG/FLG–3 M H2SO4. a) Corresponding b-values as a function of the potential. b) The linear relation of i(V)/ν0.5 vs. ν0.5 at various voltages. c) Percentage contribution of capacitive and diffusion-controlled processes at -0.2 V (vs. Ag/AgCl). d) Capacitive and diffusion-controlled currents determining the overall charge storage at 50 mV/s.
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