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Methods for calculation of specific capacitance

CV test

The gravimetric capacitances were calculated according to the following equations:
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Where C, (F g'!) is the gravimetric capacitance of the electrode, 7 (A) is the charge-discharge
current, (V/s) scan rate, m(g) is the mass of the working electrode. V' (V) is voltage window.

GCD test

The v gravimetric capacitances were calculated according to the following equations:
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Where C, (F g!) is the gravimetric capacitance of the electrode, 7 (A) is the charge-discharge
current,

At (s) is the discharge time, AV (V) represents voltage drop on discharging (excluding the IR
drop) , m (g) is the mass of the working electrode.

Energy (£) and power densities (P) of the ASC device were calculated as follows:
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Where C (F g') is the gravimetric capacitance of the electrode, AV (V) is voltage window >

At (s) is the discharge time.
The mass ratio of the positive electrode to the negative electrode was calculated based on
charge balance theory according to the following equation:
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Where m../ m._ are the mass of positive electrode/negative electrode, V., / V.(V) are the voltage window
of electrode/negative electrode, C./C. (F g') are the gravimetric capacitance of positive
electrode/negative electrode.

The mass ratio for the positive to negative electrodes is calculated to be 1:2.
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Figure S1 Tyndall effect of Ti;C,T suspension

Figure S2. The morphology of single layer MXene nanosheets under TEM.
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Figure S3 Optical topography of products under different hydrothermal reaction conditions.
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Figure S4 a) SEM morphology of Ti;C,T4-O. b) XRD patterns of TizC,T,-O.



Figure S5 TEM morphology of a) N-Ti;C,Tx-2 b) N-Ti;C,Tx-aerogel.
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Figure S6 HRTEM of a) N-Ti;C,T,-2 b) N-Ti;C,T-aerogel.



(b) (c)

~ 800 ~ 800
o o
2 600 L 600
3 400 & 400
[ = =
8 200 & 200
& o & o
o o
8-200 T -200 s
o o ——1
£ a0 & -a00 ——3
— 10
2-600 L%»GOO g
w) ——50
e e PP 5w s e i e I o
04 -03 -02 -01 00 01 02 -04 -03 -02 -01 00 01 02 -04 -03 -02 -01 00 01 0.2
Potential(V) Potential(V) Potential(V)

Figure S7 CV curves from 1-100 mVs! a) Ti;C,Ty-film b) N-Ti3C,T,-2 ¢) N-Ti;C,Ty-aerogel.
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Figure S8 GCD curves from 1-100 A g! a) Ti3C,T-film b) N-Ti;C,T,-2 ¢) N-Ti3C,T-aerogel.
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Figure S9 Pseudocapacitance contribution at 1 mVs! a) Ti;C,T-film b) N-Ti3C,T,-2 ¢) N-

Ti;C,Tx-aerogel.
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Figure S10 a,b) XRD patterns, ¢) Raman peaks of the prepared electrodes before and after 5000 charge-
discharge cycles
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Table S1 The comparison with other reported ASCs.

e

Materials Energy Power Cycling Reference
density(Wh kg'!) | density(W kg'!) | performance
CF/MnQO,//MXene/CF 6.4 1107 84%(3000 cycles) | !
Ru02//h-WQO3 16.92 540 171.75%(6500 2
cycles)
Bi203//graphite 8 2040 80%(5000 cycles) |3
Bi203//graphite 13 793 80%(2000 cycles) | *
AC/MnO2@NH4MnF3 | 11.2 10000 98%(1000 cycles) |3
NiCo2Se4//AC 25 490 93%(5000 cycles) | ©
N-Ti;C,T,-aerogel // AC | 21.7 6000 85%(5000 cycles) | This work
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