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Fig. S1 SEM images of (A, E) KCPF; (B, F) NCPF; (C, G) ZCPF and (D, H) PCPF.
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Fig. S2 High-resolution XPS scans for N 1s, O 1s and S 2p of KCPF, NCPF, ZCPF

and PCPF.
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Fig. S3 Electrochemical performance of CO. activated samples in 2 M H2SOs
solution in a three-electrode system: (A) CVs at a scan rate of 100 mV s*; (B) GCD
curves at the current density of 0.2 A g*; (C) Specific capacitance at different current
densities and (D) Nyquist plots.
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Fig. S4 Ignition loss rate of CO; activated samples.
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Fig. S5 CCPF-750-15 in 2 M H»SO4 electrolyte (A) b value against voltage. The inset
is the plots of current response against scan rate at different voltages; (B) Plots of
ivt2 vs. v2 for calculating ki and kz; (C) capacitive contribution of surface controlled
(magenta) and diffusion-controlled (green) at 50 mV/s.
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Table S1 Element C, O, N and S content (atom%) obtained from XPS.

The as-prepared

Element content (atom%b)

samples C (0] N S
KCPF 84.93 11.82 1.50 1.75
NCPF 87.91 10.84 0.97 0.27
ZCPF 86.99 9.98 2.52 0.51
PCPF 87.33 10.53 1.40 0.74
CCPF-750-15 86.67 10.24 137 1.72
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Table S2 The detailed information of the reported biochar sample.

Precursor Treatment SSA Electrolyte Capacitance
conditions (m?/g) (Fl9)

Tobacco rods Hydrothermal carbonization/KOH 2115 6 M KOH 287 (0.5 A/g)
activation

Glucose@rice In situ decoration/KOH activation 1122 6 M KOH 337 (1.0 A/g)

straw

Rice husk Pre-carbonization/MgO, CTP, KOH 3120 6 M KOH 315 (0.1 A/g)
activation

Rice straw Carbonization/KOH activation 1007 1 M H2S0q4 332 (0.5 Alg)

Cotton stalk KOH-chemical activation 1964 1 M H2S04 242 (1.0 Alg)

Pomelo peel Carbonization 2725 6 M KOH 342 (0.2 Ag)

Poplar catkins Carbonization/ZnCl; activation 1463 1 M H2S0q4 251 (0.5 A/g)

Chitosan Aerogel formation/ 2435  6MKOH 197 (0.2 Alg)

carbonization/activation
Human hair carbonization 1306 6 M KOH 340 (1.0 A/g)
Chinese parasol Metal ion pre-treatment/ 1449 2 M H>SOu4 682 (0.2 A/g)

fluff

two-step post-activation
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Table S3 Comparison of the electrochemical properties of the as-made samples with

other biomass carbon from recent references.

Precursor Cy Measurements Current density (A/g)/cycle References
(Flg) done at number/Cgq retention (%)
Commercial cotton 305 0.1 Alg 5/10000/98 1
Bamboo char 222 05Alg e 2
Perilla frutescens 270 0.5 Alg 2/10000/96.1 3
Sugar cane bagasse 300 0.25 Alg 2/5000/90 4
Salvia splendens 294 1 A/g 2/20000/92.5 5
Willow catkin 285 1 Alg 5/10000/98 6
Poplar catkins 251 0.5 A/g 20/10000/99.5 7
Cattle bones 258 5 Alg 10/5000/96.4 8
Banana fibers 74 0.5 A/g 0.5/500/89 9
Pomelo peel 342 0.2 Alg 10/1000/98 10
Tufo 262 0.5 Alg 3/10000/102 11
Cotton 175 1 Alg 20/5000/95 12
Lotus stems 174 5mV/s 1/10000/72 13
CCPF-750-15 223 0.2,1A/g 10/10000/92.19 This work
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Table S4 R¢t and Rs values of the as-prepared samples.

Samples Ret (€2) Rs ()
CCPF-650-15 6.25 1.26
CCPF-750-30 1.78 0.96
CCPF-750-45 2.88 131
CCPF-850-15 4.06 1.37
CCPF-950-15 7.32 1.21
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Table S5 The detailed information of the reported biochar sample.

Precursor Treatment SSA Electrolyte Energy Power
conditions (m?/g) density density
(Wh/kg) (W/kg)
Glucose@rice In situ decoration 1122 6 M KOH 93 500
straw /KOH activation
Pomelo peel Carbonization 2725 6 M KOH 9.4 96
Leonardite Solvent exchange/activation 2807 6 M KOH 13 60
fulvic process
acid
Sodium polymerization 1695  H2SO4-PVA gel 3.8 246
alginate carbonization/activation
Bamboo K2FeOulcarbonization 1732 KOH-PVA gel 6.68 100
char
Prawn Carbonization/KOH 1606 1 M H»SO4 6.5 1000
shells activation
Apricot TIPS approach 1790 1 M HzS04 5.1 4150
shell KOH activation
Peanut ZnClz activation 1552 1M EUNBF4/PC 19.3 1007
shell
catkins KOH activation
lignosulfonate carbonization
Rice straw Carbonization 1007 [EMIM][BF] 17.4 126
KOH activation
Carboxymeth KNO; activation 1773 1M TEASFJAN 34.7 675
-ylcellulose
sodium
Birch wood Carbonization 1456 M 23.25 3600
NaOH activation (C2Hs)aNBF4/AN
Chinese parasol Metal ion pre-treatment/ 1449 2 M H2S04 17.64 100
fluff two-step post-activation 1M BMIMBF4#/AN 46.38 300
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