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1. Additional analysis of nitrogen sorption isotherms.
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Figure S1. Example of BET plot used to estimate BET SSA of SAC sample.
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Figure S2. N,-sorption isotherm (a) pore size distribution, (b) pore size distribution and cumulative surface area
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of SBAC sample (QSDFT model), BET SSA of SBAC sample is 2856 m?/g.
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Figure S3. N,-sorption isotherm (a) pore size distribution, (b) pore size distribution and cumulative surface area
of the AC prepared using full spruce cones (3067 m?%/g).
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Figure S4. N,-sorption isotherm (a) pore size distribution, (b) pore size distribution and cumulative surface area
of SSAC sample (3497 m?/g).
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Figure S5. Analysis of N,-sorption isotherms recorded from samples of SAC and sample of “activated reduced
graphene oxide” (arGO) produced by very similar KOH activation procedure, see ref.! (a) pore size distribution
and pore size distribution and cumulative surface area (b) Cumulative pore volume of SAC and arGO.



2. TGA data for AC materials.
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Figure S6. TGA traces recorded in air to study the thermal decomposition and ash content of samples: (a) PAC,
(b) LAC, (c) SBAC; (d) full Spruce cone; (e) SSAC.



3. XRD characterization of AC materials.
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Figure S7. XRD traces recorded using CuKa radiation from samples: PAC, SAC, LAC, SSAC and SBAC.
XRD reflections due to impurity of AI(OH); are marked by diamonds.



4. Element composition of AC materials according to XPS.
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Figure S8. XPS survey scans of PAC, SAC, LAC, and SBAC.
Table 1. Element compositions of PAC, SAC, LAC and SBAC
o o 0 O inC
Samples C (at.%) O (at.%) Al (at.%) n C/O in ¢
(at.%)
PAC 67.76 14.84 4.27 2.03 33.38
SAC 73.40 5.89 1.10 2.60 28.7
LAC 64.09 16.54 4.26 3.8 17.00

SBAC 70.79 14.57 4.67 0.56 126.41




5. Electrochemical characterization of supercapacitors with
electrodes prepared using aqueous dispersions ( KOH electrolyte).
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Figure S9. Electrochemical characterization of supercapacitors with PAC, SAC, and LAC electrodes prepared
using blade deposition of aqueous dispersions (KOH electrolyte) : (a) CV at 100mV/s; (b) GCD at 1A/g; (c)



specific capacitance at different current densities; (d) Ragone plots; (e) stability test for 10000cycles at 3 A/g; (f)
Nyquist plots; (g) real and (h) imaginary capacitance components.

6. Electrochemical characterization of supercapacitors with electrodes
prepared using dispersion (organic electrolyte, TEA-BF,)
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Figure S10. Electrochemical characterization of supercapacitors with PAC, SAC, and LAC electrodes prepared
using blade deposition of aqueous dispersions ( organic electrolyte, TEA-BF,): (a) CV at 100mV/s; (b) GCD at
1A/g; (c) specific capacitance at different current densities; (d) Ragone plots; (e) stability test for 10000cycles at
5A/g; (f) Nyquist plots; (g) real and (h) imaginary capacitance components.
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Figure S11 Scheme of Gravimetric Tank Method (GTM).?2 Small stainless steel tank can be closed with H, gas
inside and diconnected from the source for weight measurements. The weight of hydrogen gas inside of this tank
at 120 Bar is used as a reference. The weight tank is measured in empty state and after added AC sample. Then
the weight is re-measured after adding hydrogen at 120 Bar. The amount of hydrogen stored in empty tank and
in material-filled tank is then compared. The gain value is positive if adding material increases hydrogen storage,
the gain is negative if adding material decreases amount of stored hydrogen. For example, 10% gain value means
that the material —filled tank can store 10% more hydrogen by weight.
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