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Figure S1. Grand canonical reaction energy of step edge formation along <001> direction
from Cu(711) with CO 0.5 ML as function of potential. The reaction energy has a negligible
potential dependence with a slope of 0.04 eV/V. The grand canonical calculations were
performed using GCP-K method! to estimate the effect of applied potential on each step of
the reactions. In this scheme, the electrochemical potential is the same for the starting point,

reaction pathway, and ending point of each reaction, but the surface charge changes.

Time—lapse Images of Cu(100)-(¥2 x V2)R45°-CO Surface:
Mobile Nanopatches, Formation of Kinks and New Steps

Figure S2. Time-lapse images of the Cu(100)-(¥2 x V2)R45°-CO surface at -0.9 V in CO-

saturated 0.1 M KOH solution. Bias voltage = 250 mV; tunneling current = 5 nA; scan rate =
18 Hz. White arrows indicate the same position on the surface. Circles highlight areas where
there is cluster diffusion and formation of new steps. Other experimental details are indicated

in the text.
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Figure S3. Kink formation on (a) Cu(711) without CO* and (b) Cu(610) with CO* ata
surface coverage of 0.5 monolayer.
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Transition state forming step edge along the <001> direction on Cu711
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Step edge formation along the <001> direction on Cu(711)
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Transition state forming step edge along the <001> direction on Cu711 with CO 0.5 ML
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Step edge formation along the <001> direction on Cu(711) with CO 0.5 ML
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