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Figure S1. Exploded view of the vapor-fed MEC.
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Figure S2. Comparison of the current density delivered by the MEC at V,,, = 0.90 V over three days by
feeding the MEC daily or only once. COD removal ranged from 14 + 1 % at Vap, = 0.80 V t0 28 £ 2 % at
Vapp = 1.10 V. The COD removal during the three days cycle at Vap, =0.80 V was 53 + 2 %.
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Figure S3. Current density profile over time of the MEC at different applied voltages and operating
conditions. The applied voltages were increased from 0.8 V to 1.1V at different times.
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Figure S4. (A) EIS spectra at different applied voltages and corresponding equivalent circuit used for
fitting the spectra. (B) Enlargement of the ohmic resistance region.
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Figure S5. Impact of the additional substrate, solution conductivity and buffer capacity on the (A)
current density and (B) H, production rate at Vapp = 1.1 V in the vapor-fed cathode MEC.
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Figure S6. Impact of the buffer capacity and applied voltage on the vapor-fed cathode MEC current
density.
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Figure S7. Performance of the liquid catholyte MEC fed different catholyte over time.
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Fighre $8. Photos of the electrolyte side of the cathode. The hydrophobic wet-proofed carbon cloth
used to support the catalyst layer likely limited the amount of solution reaching the cathode catalyst.
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Figure S9. Photos of the anbdé felts and cathode MEAs used in the vapor-fed MEC

S10



Table S1: Comparison of the performance of gas-cathode MEC.

Membrane Applied Curre'nt Ha . Electrode Area
type voltage density production (cm?) Reference
(V) (A/m?) rate (L/L-d)
AEM 1.1V 43.1+0.6 722 7 This study
CEM 1.2 10.0 0.98 15 %
CEM 1.0 2.25+0.05 0.3 256 18
AEM 1.0 2.37£0.04 0.3 256 18
0V anode
CEM potential vs 17.9+1.6 20+2 11 %
SHE
0V anode
CEM potential vs 5.2+0.2 <6 11 27
SHE
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