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Figure S1. Representative TGA/DSC analysis of nickel nitrate hexahydrate powder. Weight change
(left axis-solid line) and heat flow (right axis-dotted line) vs. temperature during heat treatment under
a nitrogen flow rate of 100 ml-min’!' (heating rate of 10 °C-min’!). Different stages during thermal
decomposition are highlighted by shaded grey areas. The thermal decomposition of nickel nitrate
hexahydrate powder proceeds stepwise according to ': Water separation at 50 - 80 °C

[Ni(NO3)2:6H20 = Ni(NO3)2-4H20 + 2H20; Ni(NO3)2:4H20 = Ni(NO3)2:2H20 + 2H:20]; partial

decomposition steps at = 150 - 250 °C [oxidation and partial condensation;

Ni(NO3)2:2H20 = Ni(NO3)(OH)2-H20 + NOz2; Ni(NO3)(OH)2-H20 = Ni(NO3)(OH)15
00.25-H20 + 0.25H20]; and final oxide decomposition at ~ 300 °C [Ni(NO3)(OH)1.500.25-H20 =
0.5Ni203 + HNOs + 1.25H20; 3Ni203 = 2Ni304 + 0.502; Ni304 = 3NiO + 0.502].

Figure S2. Representative SEM micrographs of: a) conventional non-treated MDF showing the
compacted and pressed fibrous structure and b, c) MDF impregnated with an aqueous nickel nitrate
solution before pyrolysis showing the debonding of cellulosic fibres but no change in fibre

morphology.
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Figure S3. FTIR spectra of nitrocellulose synthetized by esterification of hydroxyl groups with nitric

acid and sulphuric acid (weight ratio 1:3) of natural cotton.

Figure S4. High-resolution TEM image and selected-area electron diffraction pattern (SAED) inset

of'a MDF sample impregnated with an aqueous nickel nitrate solution after pyrolysis up to 300 °C.
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Figure SS. XPS spectra exhibiting characteristic peaks located at =285, 400, 533 and 855 eV,
corresponding to C Is, N 1s, O 1s and Ni 2p contributions, respectively. a) General XPS spectra and
b, ¢, d) Results of C 1s spectra fitting of MDF Ni H20 300 and 1000 °C compared to that of MDF Ni
isop 1000 °C.
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Table S1. Comparison of specific capacitances of biomass-derived carbon materials as electrode for supercapacitor applications from this work

and other previously reported carbon materials in aqueous electrolytes.

Biomass Specific capacitance Rate capability, Cycling stability,
Seer (m?-g!)  Activation agent Measurements conditions
source (F-gh capacitance retention capacitance retention
Medium Set-up: symmetric two-electrode
density ) Electrolyte: 6 M KOH =72 F-g'at20 mA-g!
333 Ni(NOs)2 ) =75 % at 100 A-g’! ~96 % (10 000 cycles)
fiberboard Electrode mass: 5 mg (GCD experiment)
[This work] Voltage range: 0— 1 V
- Setup: symmetric two-electrode
Coconut CO; Electrolyte: 6 M KOH =133 F-g!' at 200 mA-g’!
493 ] =84 % at5 A-g’! ~74 % (10 000 cycles)
leaves ? Electrode mass: --- (GCD experiment)

Voltage range: 0—-1V

Set-up: symmetric two-electrode
Chitin HCl + freeze Electrolyte: 6 M KOH =124 F-g' at25 mA-g’!
nanofibers 3 drying Electrode mass: 0.61 mg (GCD experiment)
Voltage range: 0— 1 V

Set-up: three-electrode
Electrolyte: 6 M KOH
=96 F-glat1l A-g!

Cornstalks * 326 K4[Fe(CN)g] Electrode mass: 5 mg ] ~70.5%at20 A-gt e
) (GCD experiment)
Potential range: —1.1-0.1 V (vs.

Hg/Hg.Cly)

Set-up: symmetric two-electrode
Electrolyte: 6 M KOH =128.6 F-g'atl A-g’!
Crab shells ° 269 FeCls . ~70%at 10 Arg! e
Electrode mass: 2-3 mg (GCD experiment)

Voltage range: 0 -1V



Biomass

source

Sger (m?-g™)

Activation agent

Measurements conditions

Specific capacitance

(F-g")

Rate capability,

capacitance retention

Cycling stability,

capacitance retention

Glucose ¢

992

KOH +
Fe(NO3)3;-9H,O

Set-up: symmetric two-electrode
Electrolyte: 6 M KOH
Electrode mass: 1-2 mg

Voltage range: 0— 1V

=207 F-glatl A-g!
(GCD experiment)

~78% at 50 A-g’!

~83.7% (5000 cycles)

Rotten

potatoes ’

Set-up: symmetric two-electrode
Electrolyte: 6 M KOH
Electrode mass: 2 mg

Voltage: 0-0.8 V

=192 F-g'at1A-g!
(GCD experiment)

Sheet

cellulose ®

539

Ball milling +
KOH + freeze

drying

Set-up: three-electrode
Electrolyte: 6 M KOH
Electrode mass: 2 mg

Potential: -1.0 — 0 V (vs.Hg/HgO)

=206 F-glat1 A-g!
(GCD experiment)

580

Set-up: symmetric two-electrode
Electrolyte: 6 M KOH
Electrode mass: 3 mg

Voltage: 0—-1V

=100 F-g!' at 50 mA-g’!
(GCD experiment)

691

Hydrothermal +
Ni(CH3CO,),-4H,

Set-up: symmetric two-electrode
Electrolyte: 6 M KOH
Electrode mass: ---

Voltage: 0—-1V

=248 F-g' at 50 mA-g!
(GCD experiment)

Sunflower

seed shell !!

619

Set-up: symmetric two-electrode
Electrolyte: 30 wt. % KOH
Electrode mass: 20 mg

Voltage: 0—-1V

=213 F-g'at25 mA-g’!
(GCD experiment)

~35%at 10 A-g’!
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Figure S6. Cycling performance of a commercial SMG A4 graphite and MDF Ni H20 1000 °C at

specific current of 372 mA-g™! for 200 cycles after the rate performance experiments.
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Figure S7. Representative constant-current potential profile (at a specific current of 37.2 mA-g™') for
the 1% charge/discharge cycle. Red areca shows the irreversible capacity between the first cycle

charge/discharge capacities.
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