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Braggs law
d=nh 2 sinf S1

where, where ‘d’ is interplanar spacing (A), ‘n’ is 1 order of diffraction, and ‘0’ is peak position

in radians.

Scherrer equations
D =K\ fcosf

‘D’ is crystallites size (nm), ‘K’ is 0.9 (Scherrer constant), ‘A’ is 0.15406 nm (wavelength of the

x-ray source), ‘b’ is FWHM (Full Width Half Maximum) in radians.
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Fig. S1. (a) FESEM image with EDS elemental mapping of V and S, (b, ¢) Individual

elemental mapping of V and S, (d) EDX spectra of VS; and inset shows elemental
composition.
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Fig. S2. (a) FFT (left) and IFFT (right) plot of VS, (b) FFT (left) and IFTT (right) plot of

Ti3C,Tx, (¢) Intensity plot of VS2 (top) and of Ti3C,T (Bottom).
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Fig. S3. XPS survey spectrum of the VS,/Ti3C,Tx heterostructure.
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Fig. S4. Deconvoluted XPS spectra of V 2p (a) and S 2p (b) for VS..
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Fig. S5. Deconvoluted XPS spectra Ti 2p spectrum of pristine Ti,C,T .
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Fig. S6. (a) CV curves of Zn//VS; at various scan rates ranging from 0.2 to 1.0 mV
s, (b) CV curves of Zn// VS»/Ti3C2Tx at various scan rates ranging from 0.2 to 1.0

mV s
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Fig. S7. (a) Bode frequency plot, (b) Bode phase plot.



Table S1. Electrochemical performance of recently reported vanadium sulphide-based cathode
materials for aqueous Zn-ion battery.

Sr. Material Synthesis Electrolyte Specific capacity Cyclic Stability Ref.
No. method (mAh g1 @A g)
1. VS4@rGO  Hydrothermal 1 M Zn 180@1.0 93.3% after 165 1
(CF3S03), cyclesat 1.0 A g'!
2. rGO-VS; Solvothermal 3MZn 238@0.1 93% after 1000 2
(CF3S03), cyclesat 5.0 A g'!
3. VS2/VOx  Hydrothermal 25M 301@0.05 75% after 3000 3
ZnCly cyclesat 1.0 A g'!
4. VS;@VOOH Hydrothermal 3M ZnSO4 184.2@0.05 82% after 400 4
cyclesat2.5 A g’!
5. V1S Solvothermal  2M ZnSO4 224.8 at 0.1 130.4 % after 2000 5
cycles @ 2A g'!
6. VS4/V203 CVD 3MZn 163@0.1 - 6
(CF3S03)2
7. VS:@SS  Hydrothermal 1M ZnSO4 98@0.05 80% after 1600 7
cyclesat 1.0 A g!
8. VS:@ Hydrothermal 3MZn 205.3@0.1 72% after 1500 8
SWCNT (CF3S03), cyclesat 5.0 A g’!
9. VS:@N-C  Wet chemical 3MZn 203@0.05 97% after 600 9
(CF3S0s)2 cyclesat 1.0 A g!
10. MOF/MXene Wet chemical 2MZn 260.1@0.1 92% after 1000 10
(CF3S03)2 cyclesat4.0 A g’!
11.  VSy/TizC,;T, Hydrothermal 1M ZnSO4 285@0.2 74.3 % after 5000 11
cyclesat2.0 A g’!
12.  VSy/MXene Hydrothermal 2M ZnCl- 213.4@0.2 93% after 2400 12
PAM cyclesat 5.0 A g!
13. VS2/TizC2Tx Hydrothermal 3 M Zn 287@0.2 95% after 2000  This
(CF3S03)2 cycleat5Ag!  work




Table S2. Electrochemical impedance spectroscopy (EIS): intrinsic resistance (Rs), charge
transfer resistance (Rcr), diffusion resistance for Zn//VS; and Zn//VSy/Ti3CyT,.

Material Rs (2) Rcr () Zw (Q)
VS, 0.44 8.59 7.0
VSo/TizCo Ty 0.16 1.16 1.1

Video S1: The practical application of the VS»/Ti3C2Tx heterostructure cathode was demonstrated
by assembling two-coin cells (Zn//VS2/Ti3C,Tx) in a series, which was charged for 15 seconds.
These cells successfully powered 40 commercial LEDs (1.8 V) and glowing LED’s for almost 3

minutes. It demonstrated fast charging capacity with long time working.
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