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In-situ SERS Study on the Electre- oxidation with HCOOH on
a Roughened Platinum Electrode
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Abstract The dissociative adsorption and oxidation behavior of HCOOH on Pt was investigated by cyclic
voltammogram (CV) and in-situ surface enhanced Raman spectroscopy ( SERS) techniques. The in-stiu SERS of
HCOOH adsorption, dissociation and oxidation on rough Pt is reported. It is found that HCOOH can spontaneously
dissociate. The surface Raman spectra of CO, the strongly adsorbed intermediate and COOH, the weakly adsorbed
intermediate of the dissociative adsorption of HCOOH were successfully obtained for the first time. At the same time,
the Raman spectra of the finally oxidized product CO2 of HCOOH was also firstly deteded. The dual path reaction
mechanism for the oxidation of HCOOH was confirmed at molecular level.
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Figure 1 CV of roughened Pt electiode in 0.5 mol/ L HC1IO4 solution
after immersed in 0.5 mol/ L HCOOH+ 0.5 mol/L HCIO4 for 5 min
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Figure 2 SERS at the roughened Pt electiode in the 0.5 mol/ L. HCIO, solution with (a, b.
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Table 1 Band assignments for various HCOOH and HClO4

Pure HCOOH 0. 5mol/ L HCOOH+ 0.1 mol/L HCIO,
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