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XPS analysis.

Table $1: Deconvolution of High resolution XPS data
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Figure S1: Pristine GF high resolution C1s & O1s spectra.
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Figure S2: GF400 high resolution C1s & O1s spectra.
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Figure S3: Anomalous GF400 high resolution C1s & O1s spectra.
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Figure S4: P10s high resolution C1s & O1s spectra.
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Figure S6: P600s high resolution C1s & O1s spectra.
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Figure S7: Pristine GF Raman spectrum and D/G band
deconvolution.
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Figure S8: GF400 Raman spectrum and D/G band deconvolution.
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Figure S9: P10s Raman spectrum and D/G band deconvolution.
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Figure $10: P60s Raman spectrum and D/G band deconvolution.
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Electrochemical double layer capacitance analysis
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Figure S12: Pristine GF cyclic voltammetry showcasing non-faradaic current at different

scan rates and linear fit of a current vs scan rate plot.
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Figure S13: GF400 cyclic voltammetry showcasing non-faradaic current at different scan

rates and linear fit of a current vs scan rate plot.
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Figure $14: P10s cyclic voltammetry showcasing non-faradaic current at different scan rates
and linear fit of a current vs scan rate plot.
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Figure S15: P60s cyclic voltammetry showcasing non-faradaic current at different scan rates
and linear fit of a current vs scan rate plot.
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Figure 16: P60s cyclic voltammetry showcasing non-faradaic current at different scan rates

and linear fit of a current vs scan rate plot.
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BET analysis.
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Figure S17: Pore-size distributions from electrodes as derived from BET analysis.



Single-electrolyte cell analysis.
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Figure S18: Schematic of a Single-electrolyte flow cell.
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Figure S19: Breakdown of impedance contributions: Ohmic resistance (Rs), charge-transfer
resistance (Rct) and mass-transport resistance (Rmt) at 110 mL min™
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Absolute Ohmics
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Figure S$20: Breakdown of impedance contributions: Ohmic resistance (Rs), charge-transfer

resistance (Rct) and mass-transport resistance (Rmt) at 50 mL min™!
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Figure $21: Breakdown of impedance contributions: Ohmic resistance (Rs), charge-transfer

resistance (Rct) and mass-transport resistance (Rmt) at 30 mL min™
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Figure $22: Breakdown of impedance contributions: Ohmic resistance (Rs), charge-transfer

resistance (Rct) and mass-transport resistance (Rmt) at 10 mL min™’!
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Pressure drop analysis.
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Figure $23: Schematic of a Flow cell set up to perform pressure drop measurements.
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Figure S24: Pressure drop plot from different electrodes showcasing curve hysteresis.
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x10°__Darcy-Forchheimer Fitting
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Figure S25: Darcy-Forchheimer fitting.
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Figure $26: Permeability values derived from Darcy-Forchheimer fitting
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