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Supplementary Information

1. Ethanol oxidation reaction in alkaline media:

On the anode, ethanol, being mixed with an alkali, is oxidized to form acetic acid

(CH3COOH) according to:

2. The chemical structures of the three membranes:

CH,CH,OH+50H" — CH,COO" +4e” +4H,0 1.

Membrane type | Anion-exchange membrane (AEM)

Cation-exchange membrane (CEM)

Polybenizmidazole (PBI)

Structure 23
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3. The charge transfer mechanisms through the three membranes:

AEM

CEM

PBI

In water ™

Functional groups

Functional groups

lon isolator

In alkaline solution ™
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