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H, electrochemical generation: On the opportunities and knowledge
gaps of SO, catalytic oxidation
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Colle (PQ),” Gabriel G. A. Carvalho (PQ)," Pedro V. Oliveira (PQ),' Hamilton Varela (PQ),’ Susana |.
Coérdoba de Torresi (PQ)."*

dourado@iq.usp.br; storresi@iq.usp.br

"Instituto de Quimica, USP; 2Departamento de Quimica, UFAL; 3Instituto de Quimica de Séo Carlos, USP

Key words:H» generation, SO oxidation, IRRAS, Oscillations, Mechanism.

Highlights |

Different mechanisms were observed for SO,OR on Pt and Au.
Au presented non-linear behavior for SO,0OR.
IRRAS was used for the mechanistic proposition.

Resumo/Abstract |

SO, is a poisonous pollutant that is often found in the atmosphere due to the use of fossil fuels; so that, the
reduction of its emissions is in discussion in almost every energy agreement. However, the world
atmosphere is already full of this gas that can injure the human health at very low concentrations, such as 5
ppm. With this in mind, a mitigation pathway for working out this problem and possibly transform SO, in a
useful chemical, such as H,SO, is desirable. By the electrochemical SO, oxidation reaction (SO,0OR) in
aqueous media, the H, evolution, a highly desirable solar fuel, is possible to be observed as the counterpart
reaction.

In this work, SO, oxidation was investigated by IRRA spectroelectrochemical measurements and the
differences between Pt and Au electrodes could be observed. The mechanism proposed for Pt electrodes
involves species that are not commonly cited in the literature as intermediates, like dithionate, S,06”. The
formation of PtOH and PtO were confirmed as oxidized species for this surface. The situation observed for
Au electrodes was completely different. The electrolyte chaotropicity influences on the nature of the
adsorption bond Au-SO,. In more chaotropic media, it takes place by the S atom, leading to the formation of
82052', pyrosulfite as well as Au-SO3; complex in solution. The higher the Au-S surface bond, the higher
amount of 82052' and Au-SOj; are observed. Different mechanisms for different electrolytes are proposed for
Au electrodes.
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