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Figure S1. The equivalent circuit used for fitting EIS.

The obtained Nyquist plots were analyzed with RelaxIS software using the above equivalent circuit,
where R, is the solution resistance, R is the charge transfer resistance, and CPE is the constant

phase element.
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Figure S2. The Nyquist plots of Au electrode in ethaline with different water contents at 0.8 V.



Table S1. Fitted parameters of Nyquist plots at 0.8V in ethaline with different water contents.

Systems Rs (©0) Rcet (Q) CPE (Q S") n
0.7 wt% 1207.7 5088.0 2.042E-7 0.852
25.5 wt% 458.3 2182.6 1.445E-6 0.703
57.7 wt% 188.4 2802.5 3.139E-7 0.827
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Figure S3. (a, b) The plots of the oxidation peak current density vs. the square root of the scan rate

in ethaline. (¢, d) Semerano plots for the Au electrode in ethaline. Water contents: 0.7 wt% (a, c)

and 57.7 wt% (b, d).
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Figure S4. AFM image of freshly prepared Au(111) electrode surface.
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Figure S5. Average roughness of Au(111) electrode surface as a function of applied potentials. Water
content: 0.7 wt% (black); 57.7 wt% (red).

Figure S6. SEM image of a gold foil before anodic dissolution.



