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Adsorption-desorption behavior of sulfur on Pt single crystal electrodes
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Sulfur poisoning of Pt electrocatalysts due to impurities in fuel hydrogen gas and/or pollution
substances in air is a major concern of polymer electrolyte membrane fuel cells because it
causes a significant power loss. Understanding the adsorption/desorption behaviors of sulfur
species at each face orientation of Pt nanocrystal electrocatalysts is important to prevent and
control the sulfur poisoning. In the present study, we investigated the correlation between the
electrochemical properties and adsorbed structure of sulfur at Pt (111), (100), (110) surfaces by
in situ electrochemical surface analysis. Fig. 1 shows CVs of sulfur-adsorbed Pt(111) electrodes.
The adsorption of sulfur interrupted the electrochemical properties characteristic to Pt(111)
such as adsorption/desorption of hydrogen and anions. The adsorbed sulfur species was
oxidatively removed from the Pt electrode surface by potential cycling with different positive
potential limit. When the positive potential limit became more positive, oxidative current
corresponding to the oxidation of adsorbed sulfur became larger. In the successive potential
cycling, hydrogen adsorption/desorption (-0.2 V - +0.1 V) waves characteristic to the Pt(111)
surface became larger with the number of cycles, confirming the oxidative desorption of sulfur
species. The oxidative desorption of sulfur occurred at different potentials at different face
orientations. The face orientation dependence of sulfur oxidative desorption was discussed on
the basis of adsorbed structure of sulfur determined by surface x-ray scattering.
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