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1. Typical cyclic voltammogram (CV) of freshly prepared Pt(111) electrode in air-
saturated 0.1 M KOH.

Figure S1. Typical cyclic voltammogram (CV) of freshly prepared Pt(111) electrode in air-
saturated 0.1 M KOH (99.99 %, Trace Metal Basis, Sigma Aldrich) at a scan rate of 50 mV/s 
in the electrochemical scanning tunneling microscope (EC-STM) cell. The pseudo-reference 
and counter electrodes are Pt (MaTeck, 0.5 mm) wires. The potential regions for both ‘‘ORR 
ON’’ and ‘‘ORR OFF’’ are indicated. Spatial limitations did not permit the use of a true 
reference electrode and conversion of the potential scale to RHE. The electrochemical active 
surface area of the Pt(111) electrode determined in Ar-saturated 0.1 M HClO4 using commercial 
reference electrode is ~0.198 cm-2, which is similar to the geometric surface area of the 
electrode. In the EC-STM cell, due to the cell design, part of the electrode surface is covered 
by the sealing ring to prevent electrolyte leakage. The effective surface area of the electrode for 
the EC-STM measurements is ~0.127 cm-2.

2. Typical CV of Pt(111) in air-saturated 0.1 M LiOH.

Figure S2. Typical CV of freshly prepared Pt(111) electrode in air-saturated 0.1 M LiOH 
(99.995%, metals basis, Alfa Aesar) in the EC-STM cell at a scan rate of 50 mV/s. Two Pt wires 
were used as the pseudo-reference and the counter electrodes. The potential regions for both 
‘‘ORR ON’’ and ‘‘ORR OFF’’ are indicated.



3. Typical CV of Pt(111) in air-saturated 0.1 M CsOH.

Figure S3. Typical CV of freshly prepared Pt(111) electrode in air-saturated 0.1 M CsOH 
(99.9%, 50 wt-% solution, Sigma Aldrich) in the EC-STM cell at a scan rate of 50 mV/s. Both 
the pseudo-reference and the counter electrodes were Pt wires. The potential regions for both 
‘‘ORR ON’’ and ‘‘ORR OFF’’ are indicated.


