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1.1 Working electrode preparation

The working electrode was prepared by adding 5 mg of sample in 2 mL solution of
deionized water and ethanol (1:1 ratio), along with 10 pL of nafion as a binder. The
resulting mixture was sonicated for 5 minutes, afterwards 10 pL of the solution was loaded
onto a glassy carbon electrode. The electrode was further dried under an IR lamp (200 W).
1.2 Mass Balancing for AASC device fabrication

For the fabrication of an asymmetric supercapacitor, charge balancing is achieved using the
below Equation S1:
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Here, C" and Cy represent the specific capacitance values of the positive and negative
electrodes, respectively, while AV* and AV- denote their corresponding potential windows.
The specific capacitance, energy density, and power density were calculated using
Equations S2, S3, S4, and S5.

1.3 Specific Capacitance by GCD,
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where, I - Current (A), m - Mass loading on electrode, At - time (s), AV - Potential Window
V),

1.4 Specific capacitance by CV,
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where, C; is the specific capacitance, m is the mass of active materials, V., and Vi, is the
operational potential window, and I is current.

1.5 Energy density,
_ CsXV?
9 2x3600 (W h kg™ (S4)

C; represents the specific capacitance (F g'), while V denotes the potential window (V).

1.5 Power Density,
p_ Egx3600
At (Wke?) (S5)

E, represents the energy density (W h kg!), while At denotes the time.
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Fig. S1 (a) Tauc plot of W1 and inset represent absorbance spectra of W1,
(b) Tauc plot of W2 and inset is absorbance spectra of W2.
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Fig. S2 TGA spectra of W1 and W2.
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Fig. S3 Nitrogen adsorption-desorption isotherm of W1 (a) and W2 (b).
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Fig. S4 (a, b) CV curves, (¢, d) GCD curves of W1 and W2 respectively.
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Fig. S5 ‘b’ values at different potentials of W1 and W2 respectively.




Table (S1): Electrochemical results of W1 and W2 by three electrodes.

Sr. | Sample | Electrolyte | Potential C,(Fgh Diffusion R, R: | Z,(Q)
No. Coefficient (D) Q) | ©Q

1. W1 IMH,SO, |OVt0-05V |70@1Ag!' |477x10%cm?s! [ 025 | 1.91 |2.17

2. | W2 IMH,SO, |0Vt0-05V [37@1Ag! |243x10*cm?s! | 0.26 | 2.41 | 2.66

Table (S2): Comparison of available literature of WO5.H,O.

Sr. | Material Method Morphology | Electrolyte C,(Fgh Stability (%) | Ref.
No @ cycles
1. | WO;.H,O Wet-Chemical | Nanoflower | 0.5MH,SO, |71 @2 A g’! - [1]
2 WO;5-H,O | Hydrolysis - I MLiClIO, | 785 @A g! 73 @300 [2]
3 WO;-H,0 | Hydrothermal | Nanorod 1 M H,SO4 460 @1 A g! 93 @2000 [3]
4 WO;-H,O Wet-Chemical | Nanoplate 1 M H,SO, 160 @2 mV s'| 87 @2500 [4]
5 WO;-H,O | Hydrothermal | Nanoflower | 1 M H,SO,4 40@1Ag! 97 @900 [5]
6. WO;5-H,0 Wet-Chemical | Nanoplate 1 M H,SO, 606 @ 1 A g! 83 @4000 [6]
7 WO;-H,O Wet-Chemical | Nanoslab 1 M H,SO, 386 @1 Ag! 96 @3000 [7]
8 WO;-H,O | Wet-Chemical | Nanodisk 1 M H,SO, 255 @1 Ag! - [8]
9 WO;-H,O0 | Wet- Nanoflowers | 1 M H,SO, 70 @1Ag! 97 @5000 This
(W1) Chemical work
10. | WO;-H,O | Wet- Nanoribbon | 1M H,SO, |37@1Ag! -
(W2) Chemical
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