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Figure S1: EDAX spectra of (a)AC-CO3,(b) AC-Cl, (¢c) AC-CIMO, (d) MO
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Figure S2: Elemental mapping of AC-COj3
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Figure S3: Elemental mapping of AC-Cl

Figure S4: Elemental mapping of AC-CIMO
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Figure S5: Elemental mapping of MO
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Figure S6: XRD Spectra of: (a) AC-CO;.(b) AC-COsMO ; (c) AC-CIMO
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Figure S7: Raman Spectra of Nitrogen-Doped Biochar (AC-CO; and AC-Cl)
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Figure S8: TGA curves of AC-CO;MO ,AC-CIMO and MO
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Figure S9: BJH plot: pore size distribution plot for (inset showing magnified view) (a) AC-

CO;MO, (b) AC-CIMO
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Figure S10 : XPS (a) survey and spectra of AC-CO;MO ( (b)Cy; core level, (b) Oy core

level
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Figure S11 : XPS (a) survey and spectra of AC-CIMO (b) Niy, core level, (c) Co,, core level

(d)Cy; core level, (e) Oy core level (f) Ny core level
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Figure S14: Cyclic voltammogram of (a) MO, (b) AC-CIMO, (¢) AC-COs, (d) AC-Cl at
varying scan rates




Potential (V)
&

0.1

0.0

— .5 mAcm
—1 mA enr?
— A e’
3mA em?
e f 1A e
SmA enr?
e 10 mACcm?

—20 mAcm?

200

T
400 G600 800 1000 1200

Time (sec)

Potential (V)

0.0

AC-CO3
100 200 300 400 500
Time (sec)

04 I — 0.5 mAcm™

f —] mAcm
(b) I —2 mAcm™
=3 mAcm

~ 034 ——4mAcm’
Es' e § A CI
= 10 mAcm™
% 0.2 20 mAeny?
=

0.1 \

AC-CIMO
0.0 T T T T
0 100 200 300 400

Time (sec)

04 —1mAcm”
2mAcm?
(d 3 mAcm?
——4mAcm?
0.3 SmAcm?
fa]
(oo
= 5
= 0z
=
2
=]
-9
0.1
0'0 T T T T T T T T
0 S0 100 150 200 250 300 350
Time (sec)

Figure S15: Galvanostatic charge-discharge curves of (a) MO, (b) AC-CIMO, (c¢) AC-COs,
(d) AC-CI at varying scan rates
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Figure S17: Magnified EIS Nyquist Plot (insight is equivalent circuit)
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Figure S18: Bode Plot for Frequency vs Phase angle
Table S1: Ratio of tgischarging/tcharging fOr different synthesized electrode materials
Electrode Materials tasicharging/ teharging S.D
AC-CO;MO 2.86 2.86 £0.84
AC-CO3 2.51 2.51+0.84
AC-CIMO 1.66 1.66 +0.84
AC-CI 1.22 1.22+0.84
MO 0.88 0.88 +£0.84




Table S2: Comparison of the capacitance of NDCs derived from different sources of biowaste

Carbon Chemical Nitrogen Electrolyte Capacitance Retention/Cycles/  Ref.
Precursor/Electroactive Activator Source Current Density
Materials
Soybean curd residue Not used Self- 2(M) KOH 215 Fg'lat0.5 90% /5000 / 5Ag! [1]
nitrogen Ag!
Shrimp shell KOH Self- 6(M) KOH 348 Fg'' at 0.05 93.5%/1000/ 1Ag" [2]
nitrogen Ag!
Ascophyllum nodosum KOH N, source  1(M) KOH 207 Fg'at 0.5 92.3% /2500 /5Ag"  [3]
Fg'!
AC/PANI/PVA - - 2(M) H,SO4 62.5Fg'at0.1 84%/3000/0.1 Ag! [4]
Ag'!
Desmostachya bipinnata  KOH - 6(M) KOH 218 Fg-'at 0.7 85%/5000/0.7 Ag'  [5]
Ag!
Potato waste ZnCl, Melamine 2(M) KOH 255 Fg'lat0.5 93%/5000/5 Ag’! [6]
Ag!
Banana Fibres ZnCl, - 1(M) Na,SO, 74 Fglat0.5 Ag- 88%/500/0.5 Ag’! [7]
1
Borassus flabellifer Flower H;PO, - 1(M) KOH 238.2 Fglatl 90%/1000/1 Ag’! [8]
Ag!
Waste Tea Leaves KOH - 2 (M) KOH 330 Fg'lat1 Ag! 92%/2000/5 Ag! [9]
Psidium guajava (NH;),CO;  Urea 1(M) KOH 499 mFem? at - This
0.5 mAcm™ work
Psidium guajava NH,CI Urea 1(M) KOH 223.7 mFcm™ at - This
0.5 mAcm™ work
PNDC/NiCo,0, - - 1(M) KOH 761.9 mFcmat 66% / 800/ 10 This
(AC-CO, PNDC used) 0.5 mAcm?? mAcm work
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