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Figure S1. (a) Nitrogen adsorption (full symbols) – desorption (empty symbols) isotherms, and (b) corresponding PSDs of the carbon materials.
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Figure S2. C1s and O1s high-resolution spectra of the commercial AC, the MSP20X.
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Figure S3. High-resolution XPS spectra of the PO-derived carbon materials: C1s (left) and O1s (right).
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Figure S4. SEM images and EDX results taken on several points of the CX0 surface.
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Figure S5. Chemical map of the CX0 surface obtained by SEM-EDX.
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Figure S6. XRD pattern of CX0. The only crystalline phase corresponds to the fibre-like particles.
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Figure S7. FT-IR spectra and main peaks of the components of the CX4 electrode: CX4 activated carbon, PTFE used as binder, and carbon black.
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Figure S8. Contact angle of 2mol L-1 H2SO4 on CX2- and MSP20X-based electrodes.
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Figure S9. Electrical conductivity of the carbon electrodes.
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Figure S10. GCD curves of the carbon electrodes.
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Figure S11. Interfacial capacitance of the materials calculated as: a) C2e,GCD / ABET, and b) C2e,GCD / SNLDFT; c) Relationship between the specific capacitance, C2e,GCD, and the surface oxygen content; d) Volumetric capacitance of the materials, C2e,GCD / Velec.
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Figure S12. Bode plot obtained from EIS tests, showing the frequency response of the materials. 

Table S1. Textural data of the carbon materials.*
	Sample
	Data from nitrogen and carbon dioxide isotherms

	
	ABET
	VT
	Vµ-N2
	Vµ-CO2
	SNLDFT
	Smicro
	Smeso
	VNLDFT
	Vw<0.5
	V0.5<w<0.7
	V0.7<w<2
	Vmicro
	Vmeso
	%Vmicro
	%Vmeso
	w0 (dV)

	CX0
	91
	0.05
	0.04
	0.07
	102
	48
	53
	0.14
	0.01
	0.00
	0.00
	0.01
	0.13
	6.9
	93.1
	0.42

	CX2
	2525
	1.20
	0.82
	0.39
	1946
	1734
	212
	1.10
	0.02
	0.13
	0.71
	0.86
	0.24
	77.8
	22.2
	1.17

	CX3
	2729
	1.36
	0.90
	0.44
	2041
	1757
	284
	1.24
	0.01
	0.09
	0.80
	0.90
	0.34
	72.4
	27.6
	1.19

	CX4
	2687
	1.40
	0.85
	0.36
	1968
	1601
	368
	1.27
	0.02
	0.07
	0.73
	0.82
	0.45
	64.6
	35.4
	1.21

	CX5
	2405
	1.26
	0.76
	0.35
	1717
	1393
	325
	1.15
	0.01
	0.06
	0.66
	0.73
	0.41
	63.8
	36.2
	1.23

	MSP20X
	2363
	1.02
	0.83
	0.46
	2007
	1955
	52
	0.93
	0.01
	0.18
	0.68
	0.87
	0.06
	93.4
	6.6
	1.04


*ABET (m2 g-1): surface area calculated by applying the BET equation to the N2 adsorption isotherms; VT (cm3 g-1): total pore volume at P/P0 = 0.976; Vµ-N2 (cm3 g-1): micropore volume calculated by applying the Dubinin-Radushkevich (DR) equation to the N2 adsorption isotherms; Vµ-CO2 (cm3 g-1): ultramicropore volume determined by applying the Dubinin-Radushkevich (DR) equation to the CO2 isotherms. Textural parameters calculated by applying the 2D-NLDFT-HS model (SAIEUS software) to both the CO2 and N2 adsorption isotherms: SNLDFT (m2 g-1): surface area; Smicro (m2 g-1): micropore surface area; Smeso (m2 g-1): mesopore surface area; VNLDFT (cm3 g-1): cumulative pore volume; Vw<0.5, V0.5<w<0.7, V0.7<w<2 (cm3 g-1): volume of micropores with sizes <0.5, 0.5<w<0.7 and 0.7<w<2 nm, respectively; Vmicro (cm3 g-1): micropore volume; Vmeso (cm3 g-1): mesopore volume, calculated as the difference VNLDFT - Vmicro; %Vmicro (%)= micropore fraction; %Vmeso (%)= mesopore fraction; w0 (dV) (nm): average micropore diameter.
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