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Spontaneous Deposition of Pt Overlayer on Ru Film and Its
Application in Electrochemical Surface-enhanced IR Absorption
Spectroscopy
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Abstract A spontaneous deposition approach was developed to form a Pt ultrathin overlayer onto a Ru
nanoparticle film (simplified hereafter as Ru/Pt film) in which the freshly electroreduced Ru film was sub-
sequently immersed in a deaerated H,PtClg solution without potential control. Voltammetric measurements
indicated that Pt content increased with the number of the reduction-immersion cycles, and CO adlayer
could be electro-oxidized at a much lower potential on the Ru/Pt film electrode than on a Pt film electrode.
With in situ attenuated-total-reflection surface-enhanced IR absorption spectroscopy (ATR-SEIRAS), CO
molecules adsorbed on both Pt and Ru sites of the Ru/Pt film electrode could be easily identified. In addition
to a synergetic effect towards the electrocatalytic oxidation of CO, this as-deposited Ru/Pt film can be appli-
cableto in situ ATR-SEIRAS measurements.
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Figure 1 Voltammetric curves of bare Ru film (solid line),
Ru/Pt film (dashed and dotted lines correspond to the Ru/Pt film
fabricated via one and two cycles of reduction and immersion,
respectively) in 0.1 molsL ™' HCIO, solution, sweep rate: 50
mVes *
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Figure 2 Voltammetric curves for CO oxidation at bare Ru
(curve 1), Ru/Pt (curve 2, formed via 2 reduction-immersion cy-
cles) and bare Pt (curve 3) film electrodes in CO-saturated 0.1
molsL ' HCIO, at 50 mVes *
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Figure3 Multi-step ATR-SEIRA spectra for a Ru/Pt film elec-
trode in CO-saturated 0.1 molsL ~* HCIO,, the reference spectrum
was acquired at —0.2 V (SCE) in blank 0.1 molsL™* HCIO,
solution
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