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Figure S1: HR-TEM image showing the turbostratic curve (a) AJPC-M (b) AJPC-D.

SAED pattern showing the diffuse ring (¢c) AJPC-M, (d) AJPC-D.
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Figure S2: Long cyclic performance of AJPC-D and AJPC-M at the current density of 8 A g
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Figure S3: (a) Logarithmic plot for peak current vs. scan rate [log (i) and log (v) ].Plots for

peak current and the square root of scan rate to calculate ions diffusion coefficient using

Randles Sevcik equation in (b) AJPC-M, and (¢) AJPC-D.
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Figure S4: (a) CV curve (b) GCD curve at the current density of 2 A g'! of AJPC-M using 3M

NaOH (basic medium) and 3M Na,SO, (neutral medium).
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Figure SS: (a) CV curve at different scan rates for AJPC-M, (b) GCD profile for AJPC-D at

different current densities.



200 . R,
4004 R ?
150 _
% % 300
i e £ 200
"-’E 50? ".‘§ 100+
04 —a— AJPC-M e —o— Before cycle
—— AJPC-D 04 —ao— After cycle
0 40 80 120 160 200 240 0 100 200 300 400 500
Zg.. (OhM) Z,.. (ohm)

Figure S6: EIS spectra of AJPC-M and AJPC-D as cathode before cycling. (b) EIS spectra of

SSIC (AJPC-M // AJPC-M) before and after the first cycle (inset: equivalent circuit).
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Figure S7: The GCD profile of hard carbon derived from jute via direct pyrolysis at a current

density of 30 mA g''. (Reprinted (adapted) with permission.! Copyright 2022, American

Chemical Society).
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Figure S8: (a) The GCD profile of ASICs at different current densities, (b) long cyclic stability

of ASICs at the current density of 1.25 A g! (inset: charge discharge profile at 0.3 A g*!)



Tables:

Table S1: Resistance values obtained from fitted EIS spectra of AJPC-electrode.

Electrode Rs (Q) Rer (Q) Rrrotal ()
AJPC-D (Non-Aq) 1.43 0.65 2.08
AJPC-M (Non-Aq) 137 0.22 1.59

AJPC-D (Aq) 13 93 106
AJPC-M (Aq) 16 55 71

Table S2: A summary of SSICs device based on the biomass-derived carbon-based anode and

cathode materials in an aqueous electrolyte system.

Material ED PD Reference
Jute carbon 15.44 402.78 2

Jute sticks 20 500 3
Recycled jute 21 1820 4
Pomegranate 8.8 3950 5

Rice straw 9.31 500 6

Plastic (LDPE) 9.81 450 7

Algae microspheres 20 332 8

Cashew nut 11.2 400 9
AJPC-M 37.7 785 This Work

9.75 7895




Table S3: A summary of SICs device based on carbon-based anode and cathode materials in

a non-aqueous electrolyte system.

C

Anode//cathode Carbon’s Maximum ED | Maximum PD @ | References
Precursor @ PD ED
Polyimide— Polymide 55.5 @395 3400 @22.5 10
Graphene//rGO
Hard Coconut shell 9000@20 11
carbon(coconut 82@200
shell)//AC
Porous Sucrose (STC-16) 61 @100 24000@12 12
carbon//AC
C-CNT@Carbon | Bacterial cellulose 59.1 @275 5500@38 13
Nanofiber//AC
PIGC//NBEG Polyimide/graphe 81@600 9500@55 14
ne oxide
Carbon Fruit Juice 52.2@300 3000@18 15
sphere(CS)//AC(
CS)
S-NCNF//AC Polyacrylonitrile 95@184 17000@?24 16
EEG//AC Commercial 90@2000 17500@17 17
Hard carbon Olive pit 100@345 9000@35 18
/IAC
Brown- TiO, Commercial 68@625 7500@23 19
/IAC
CNF// CNF Lignin/PAN 68@172 2000@40 20
V,0;@MCNF//A | Commercial 96@250 7680@76.8 21
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