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Calculations: 

The capacitance of the cross-linked electrode can be calculated using the cyclic 

voltammetry (CV) and galvanostatic charge-discharge (GCD) curves. The specific 

calculation formulas are provided below: 

CCV = ଵ

୴ൈ∆୚
׬ IሺVሻdV             (S1) 

CGCD = ୍ൈ∆୲
∆୚

                     (S2) 

The current during the cyclic voltammetry (CV) tests, denoted as I(V) (mA), was 

measured. The scan rate, represented as v (V s1), and the discharge current, denoted as 

I (mA), were recorded. The discharge time, denoted as ∆t (s), and the voltage range of 

the discharge, denoted as ∆V (V), were also noted. 

The calculation formula for the specific capacitance of the dual-electrode device is 

provided below: 

Careal = େ

୅ౚ౛౬౟ౙ౛
              (S3) 

The areal capacitance of the dual-electrode device, denoted as Careal (mF cm2), was 

determined, while Adevice (cm2) represents the electrode area of the dual-electrode 

configuration. 

The calculation formulas for the areal energy density, EA (μWh cm2) (Equation (S4)), 

and the areal power density, PA (μW cm2) (Equation (S5)), of the device are provided 

as follows: 

EA = େ౗౨౛౗ౢ
ଶൈଷ଺଴଴

ൈ ∆V2          (S4) 

PA = 
୉ఽ
∆୲
ൈ3600            (S5) 

Here, ∆V (V), ∆t (s), and Careal (mF cm2) are as described above. 



 

 

Figure S1. Optical images of aqueous MXene ink: (a) normal and (b)inverted 

orientations. 

 

 

 

Figure S2. Print the specific parameters of the electrode. 

 

 



 

Figure S3. Optical images of EG/NaCl electrolytes with varying amounts of EG. 

 

 

 

Figure S4. Electrochemical performance of MSCs-0. (a) CV curves at different scan 

rates and (b) GCD profiles at various current densities. 

 

 

0.0 0.4 0.8 1.2 1.6

-1.0

-0.5

0.0

0.5

1.0

C
u

rr
e

n
t 

(m
A

)

Voltage (V)

 5 mV s-1

 10 mV s-1

 20 mV s-1

 50 mV s-1

 100 mV s-1

 

(a) (b)

0 500 1000 1500 2000 2500 3000
0.0

0.4

0.8

1.2

1.6

V
o

lt
ag

e 
(V

)

Time (s)

 1  mA cm-2

 2  mA cm-2

 5  mA cm-2

 10 mA cm-2

 20  mA cm-2



 

Figure S5. Electrochemical performance of MSCs-2. (a) CV curves at different scan 

rates and (b) GCD profiles at various current densities. 

 

 

 

Figure S6. Electrochemical performance of MSCs-4. (a) CV curves at different scan 

rates and (b) GCD profiles at various current densities. 
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Figure S7. Electrochemical performance of MSCs-8. (a) CV curves at different scan 

rates and (b) GCD profiles at various current densities. 

 

 

 

Figure S8. The actual capacitance of MSCs-6 in different test methods: (a) scan rate 

and (b) current density. 
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Figure S9. Schematic representation of MXene-MSCs with different printed layers. 

 

 

 

Figure S10. Electrochemical properties of MXene-MSCs with different printed layers. 

CV curves of (a) M-2L, (b) M-4L, and (c) M-6L at different scan rates. GCD profiles 

of (d) M-2L, (e) M-4L, and (f) M-6L at various current densities. 
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Figure S11. Specific capacitance of MXene-MSCs with different printed layers at scan 

rates ranging from 5 to 100 mV s1. 

 

 

 

Figure S12. GCD profiles of six parallel MSCs-6 at a current density of 2 mA cm2. 

 

  



Table S1. Comparison of the energy density and power density of MXene-based 

supercapacitors between this work and previous work 

Materials Electrolytes 

Voltage 

(V) 

CA 

(mF 

cm2） 

Energy 

density 

(μWh cm2) 

Power 

density 

(mW cm2) 

Refs. 

Ti3C2Tx/rGO PVA/H2SO4 0.6 34.6 2.18 0.06 [1] 

Ti3C2Tx/Be2+ ZnSO4-gel 0.6 77.2 0.12 3.86 [2] 

Ti3C2Tx/SA-Fe PVA/H2SO4 0.6 123.8 8.44 0.034 [3] 

Ti3C2Tx sediment PVA/H2SO4 0.6 158 1.64 0.778 [4] 

Ti3C2Tx MXene PVA/H3PO4 0.6 ~225 9.7 1.875 [5] 

Polyster/MXene 

Ti3C2Tx 

PVA/H2SO4 0.6 18.39 0.67 0.09 [6] 

Ti3C2Tx/CNT PVA/H2SO4 0.6 30.76 8.37 0.017 [7] 

Ti3C2Tx PVA/H2SO4 0.6 61 0.63 0.33 [8] 

Ti3C2Tx@PTC-12h PVA/H2SO4 0.6 20.8 1.04 0.03 [9] 

M-1L 

1 m 

NaCl/EG 

1.6 329 116.8 0.798 

This 

work 

M-6L 

1 m 

NaCl/EG 

1.6 1903 675 3.933 

This 

work 

PTC：polylactic acid (PLA) and hermoplastic polyurethane (TPU) as a matrix and carbon 

black (CB). 
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