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Figure S1: CVs for determining the ring potential with a) CV of I mM ARS in 0.1 M NaOH with the onset potential of its oxidation
and b) CV curves of GC and Pt under N> and O; saturated conditions as well as of a 5 mM H,O; solution in 0.1 M NaOH.
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Figure S2: a) LSV of 1 mM K3[Fe(CN)s] in 0.1 M NaOH using different rotational speeds under N> and b) average
collection efficiency N at corresponding rotation rates.
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Figure S3: a) UV-VIS absorption spectra and b) calibration plot for the H>O, quantification.
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Figure S4: UV-Vis graphs of materials in MeCN and NaOH with picture of vials in
OH-AQ, d) 1,4-OH-AQ, e) AQS, f) ARS, and g) RF.
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Figure S5: CV studies of 1 mM solutions of a) ARS, b) 2-OH-AQ, and c) 1,2-OH-AQ in 0.1 M NaOH recorded with a GC
disc electrode at 200 mV s™.
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Figure S6: LSV graphs with ring (dashed line) and disc (solid line) current of 0.4 mM solutions of a) ARS, b) 2-OH-AQ and c)
1,2-OH-AQ in 0.1 M NaOH recorded with a GC/Pt RRDE electrode at 10 mV s™. The graphs shown were recorded at 900 rpm
and a ring potential of 0.26 V unless stated otherwise.
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Figure S7: Excess current graphs of 0.4 mM solutions of a) ARS, b) 1-OH-AQ, and c¢) 1,2-OH-AQ in 0.1 M NaOH recorded with
a GC/Pt RRDE electrode at 10 mV s™.

Table S1: Diffusion coefficients in 0.1 M NaOH and MeCN.

Compounds Do/ em s
NaOH MeCN

1-OH-AQ 8.73-10" 1.47-10°
2-OH-AQ 4.46-10° 3.79-10°
1,2-0H-AQ 230-10° 115+ 10"
1,4-OH-AQ 258-10° 123-10°
AQS 349-10° 7.96 10"
ARS 334107 3.09-10°
RF 220-10° -

AQ - 1.92-10°
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Figure S8: Excess efficiencies of a) AQS, b) 1-OH-AQ, c) 2-OH-AQ, d) ARS, and e) RF in 0.1 M NaOH.
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Figure §9: Comparison of the UV-Vis absorption spectra of H,O, quantification of electrolysis over the course of 6 h as well as

the Aabsorbance spectra using a, b) 1,2-OH-AQ and ¢, d) 1,4-OH-AQ as catalyst.
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Figure S10: Study of colour disappearance of different 1,4-OH-AQ solutions in 0.1 M NaOH over time: a) picture of freshly made
solution, as well as after 1 week and 2 months of storage, b) Aabsorbance spectra with increasing storage time c) picture of the
well plate used for H>O; detection, d) Aabsorbance at 558 nm against time and e) logarithm of Aabsorbance at 558 nm against
time.
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Figure S11: Current vs. time plots of all chronoamperometric measurements in 0.1 M NaOH at -400 mV. a) blank, 0.1 M NaOH
without any catalyst added, b) 1-OH-AQ, c) 2-OH-AQ, d) 1,2-OH-AQ, e) 1,4-OH-AQ, f) AQS, g) ARS and h) RF.
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Figure S12: Mean FE over 6h of electrolysis in dependence of the maximum excess current.
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