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FTIR Spectroelectrochemistry Study on the Reduction of
CO, at a Gold Electrode Interface
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Abstract: Electrochemistry and FTIR spectroelectrochemistry methods were used for investigating the reduction
(TBAP) as
electrolyte. By using the infrared spectroelectrochemistry cyclic voltabsorptometry (CVA), it is found that with the

of CO, on gold surface in propylene carbonate (PrC) including tetrabutyl ammonium perchlorate
decrease of CO,, the CO and CO;* were produced. Combined with the results obtained from electrochemistry and
FTIR spectroelectrochemistry, the electrochemical reduction mechanism of CO, in the non-aqueous media is
proposed: CO, ™ was generated firstly, and then CO, ~ reduced to CO by two pathways. One is electrochemically
reduced to CO directly, the other is CO, ™ radicals reaction with CO, to generate C,O, ", then leading to formation

of CO and COs*. Both of them carried out at the same time the former is reversible process.
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Fig.1  Cyclic voltammograms of PrC+TBAP (TBAP: 0.15
mol- L) solution without CO, (a) and solution with
CO, (b) on Au electrode; Potentials vs the
reference electrode; Scan rate: 2 mV-s™;

Temperature: 25 C
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Fig.2 FTIR spectroelectrochemistry difference spectra of
the PrC+TBAP (0.15 mol-L™) solution with CO,

on Au electrode
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