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Electrochemical measurements

The electrochemical measurements for cyclic voltammetry (CV), galvanostatic
charge-discharge (GCD), and electrochemistry impedance spectroscopy (EIS) were
performed on an electrochemical workstation (CHI 760E). The performance of a
single electrode was tested using a three-electrode system with the working electrode,
Pt foil as the counter electrode, and Hg/HgO as the reference electrode. The CV and
GCD were implemented in the potential window of 0—0.55 V, and EIS was recorded
in the frequency range from 0.01 to 100 kHz. The solid-state asymmetric
supercapacitor (ASC) device was assembled by using AC coated on the nickel foam
as the negative electrode and polyvinyl alcohol (PVA)/KOH gel as the electrolyte and
separator, in which the mass of the Co;V,03@Ti;C, T and AC electrodes were fixed
at 1:1 in accordance with the charge balance theory. The PVA/KOH polymer gel was
obtained by adding 1.0 g PVA into 10 mL of deionized water under continuous
stirring at 85 °C until the solution became transparent followed by dissolving 0.5 g
KOH.

The specific capacitance, energy density, and power density were calculated by

Equations S1, S2, and S3 listed as below:

I X At

C=A4V xS (Equation S1)
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E= 72xS§ (Equation S2)
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P= At (Equation S3)

where C (mF cm™?) is the areal capacitance, I (mA) is the discharge current, At
(s) is the discharge time, AV (V) is the potential window exclusive of the IR
drop, S (cm™) is the active area of the electroactive materials, E (Wh cm?) is

the energy density, and P (mW cm) is the power density.
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Figure S1. EDS data of exfoliated Ti3C,Tx MXene in HCI/LiF solution.
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Figure S2. (a, b) SEM images, (¢) XRD pattern, (d) Raman spectrum of exfoliated
Ti3C2TX MXene.
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Figure S3. (a, b) SEM images, (c) EDS data of pure Co;V,0g sample.
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Figure S4. EDS data of Co3V,03@Ti3C,T-1.5 composite.
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Figure S5. The SEM element mapping of selected area of (a) Co3V,03@Ti3C,Ty-1, (b)
V, (¢) Co, (d O, (¢) Ti, and (f) C element; (g, h) TEM images of
CO3V2Og@Ti3C2TX-1 sample.
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Figure S6. The SEM element mapping of selected area of (a) Co3V,03@Ti3C,Ty-2, (b)
V, (¢) Co, (d O, (¢) Ti, and (f) C element; (g, h) TEM images of
CO3V2Og@Ti3C2TX-2 sample.
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Figure S7. XPS data of pure Co;V,0g sample.
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Figure S8. CV curves for (a) TizC,Ty, (b) pure Cos;V,0s, (¢) Cos;V,05@TizC,Ti-1,
and (d) Co;V,03@Ti3C,Ty-2 electrodes.
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Figure S9. GCD curves for (a) Ti;C,Ty, (b) pure Co3V,0s, (c) Cos;V,05@TizC,Ti-1,
and (d) Co;V,03@Ti3C,Ty-2 electrodes.



Table S1. The Ry and R values of all electrodes.

Sample R/Q R./Q
Ti;C, Ty 0.80 0.22
Co3V,0g 2.19 1.85
Co;3V,03@Ti5C,Ti-1 0.83 0.28

Co3V,03@Ti3CTx-1.5 0.81 0.21
Co;3V,03@Ti3CTx-2 2.11 0.42
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Figure S10. (a) CV curves, (b) GCD curves, (c) specific capacitance at different
current densities, and (d) EIS data for the mixture of Co3V,03 and Ti;C,Ty-1.5

electrode.
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Figure S11. EIS of CO3V208@Ti3C2TX-1.5, CO3V208@Ti3C2TX-1, CO3V2Og@Ti3C2TX-
2, and pure Co3V,0g electrodes after 20000 cycles.



Table S2. The Ry and R, values of all electrodes after 20,000 cycles.

Sample RJ/Q R./Q
CO3V208 5.70 2.95
Co3V,05@Ti3C,Ty-1 2.11 1.56

CO3V208@TI3C2TX-15 0.79 0.69
COszOg@Tlg,Csz-z 2.46 2.71




Figure S12. TEM (a, b), SEM (c), and element mapping images (c-h) of
Co3V,05@Ti;C,Tx-1.5 composite after 20,000 cycles.



Figure S13. TEM images of pure Co3;V,035 sample after 20,000 cycles.
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Figure S14. XPS data of Co3V,03@Ti;C,Tx-1.5 composite after 20,000 cycles.
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Figure S15. (a) CV curves, (b) GCD curves, (c) specific capacitance at different

current densities of the AC anode, (d) specific capacitance of different electrodes with

various mass loadings.



