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The double layer capacitance for Pt(111) and for
Pt(111)/COads was extracted by from the cyclic voltam-
mograms at different scan rates. Before each scan rate
experiment the uncompensated resistance was determined
by potentiostatic electrochemical impedance spectroscopy
for Pt(111) at 0.4 V (potential within the double layer re-
gion). The frequency range was usually between 20 kHz
and 10 Hz. In the Nyquist plot, a line is fitted through
the data points corresponding to higher frequencies and the
intercept with the real axis is obtained. To avoid overcom-
pensation and instabilities in the potentiostat control, 85%
of this value is used in the potentiostat’s IR compensation
function.

Figure S1 A and B show the positive sweep of the cyclic
voltammograms obtained at different supporting electrolyte
concentrations. The presence of the characteristic well-
defined features of Pt(111) (Figure S1 A) shows the cleanli-
ness and high order of the surface.

Figure S1. Positive going sweeps for the cyclic voltamograms
after potential correction of A) Pt(111) and B) Pt(111)/CO at
0.05 Vs−1 and 0.02 Vs−1, respectively ; Pseudo capacitance curves
calculated from the CVs for C) Pt(111) and D) Pt(111)/CO (C =
j/v, v = 0.05 Vs−1 for Pt(111) and 0.02 Vs−1 for Pt(111)/CO)
at different electrolyte concentrations.

It is known that the experimental determination of the
pure double layer capacitance (Cdl) of Pt is difficult due to
adsorption processes.1–3 Even with experiments in the ab-
sence of specifically adsorbed anions, such as perchlorates,
H and OH adsorption will lead to much larger capacitance
values than the typical ones considered for double layer.

García-Araez et al.1 described a thermodynamic model for
the determination of the Cdl by using total charge densities
versus potential curves in solutions with and without chlo-
ride based on the fact that the total charge of Pt(111) in
solutions containing Cl− become pH independent at poten-
tials where H and OH adsorption are suppressed due to the
adsorption of Cl−.

For this study, the pseudo capacitance values (Ctot) for Pt
(111) and Pt(111)/CO where were extracted by measuring
the current density at 0.4 V at different scan rates (Table 1
in the manuscript), and also by direct analysis of the cyclic
voltammograms (Figure S1). The obtained values are in
good agreement with previous reports both theoretical pre-
dictions4 as well as experimental results.1,2,5

For the clean Pt(111) electrode, both the pseudo capaci-
tance as the double layer capacitance increase with the ionic
strength of the solutions. This behavior shows the effect
of the Gouy-Chapman diffuse layer on the overall capaci-
tance. However, when the surface is covered by adsorbed
CO, the double layer capacitance decreases drastically to 11
µF/cm−2 and becomes independent of the electrolyte con-
centration.

References

(1) García-Araez, N.; Climent, V.; Herrero, E.; Feliu, J. M.; Lip-
kowski, J., Thermodynamic Approach to the Double Layer Ca-
pacity of a Pt(111) Electrode in Perchloric Acid Solutions. Elec-
trochim. Acta 2006, 51, 3787-3793.

(2) Pajkossy, T.; Kolb, D. M., Double Layer Capacitance of Pt(111)
Single Crystal Electrodes. Electrochim. Acta 2001, 46, 3063-
3071.

(3) Climent, V.; García-Araez, N.; Herrero, E.; Feliu, J., Poten-
tial of Zero Total Charge of Platinum Single Crystals: A Lo-
cal Approach to Stepped Surfaces Vicinal to Pt(111). Russ. J.
Electrochem. 2006, 42, 1145-1160.

(4) Rossmeisl, J; Skúlason, E.; Björketun. E.; Tripkovic, V.;
Nørskov, J. K., Modeling the Electrified Solid–Liquid Interface.
Chem. Phys. Lett. 2008, 466, 68-71.

(5) Cuesta, A., Measurement of the Surface Charge Density of CO-
saturated Pt(111) Electrodes as a Function of Potential: the
Potential of Zero Charge of Pt(111). Surf. Sci. 2004, 572, 11-
22.

S1


