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Electroactive and conductive polymers based on transition metal complexes with Salen-type ligands are of interest as potential materials for energy storage and solar energy conversion. In view of the known ability of polymerized metal Salen complexes to catalyze oxygen reduction [1], materials of this class are prospective candidates as catalysts for photoelectrocatalytic H2O2 production. 

In this work, I report my research on investigation of photoelectrocatalytic properties of materials based on polymers transition metal complexes with SalEn-type ligands [2].

During this work, it was studied the influence of the pH of the medium, the introduced acceptor additives in the electrolyte and the influence of the substituents in the ligand environment on the photo- and electrocatalytic properties of the polymer complexes under consideration. We also conducted a study of the photoelectrochemical activity of polymer films based on poly-[Ni(Schiff)] in deaerated and oxygenated aqueous solutions of electrolytes, which confirmed the mechanism of photoexcitation of polymer films in the presence of molecular oxygen.

This research has shown the possibility of using one of the synthesized photosensitive polymer complexes in a photoelectrochemical solar energy converter by making a model of photoelectrochemical generator, wherein the optically transparent electrode modified polymer complex poly-[Ni(MeOSalen)] was used as the working electrode. The design of the photoelectrocatalytic system was necessary to determine the maximum of generated concentration of H2O2 as a photo-reduction product of O2, and to study of the influence of hydrogen peroxide concentration on the photoactivity of a polymer complex.
The assembled system confirmed the possibility of its use for the creation of photoelectrochemical generators both for the production of electricity and for the synthetic production of hydrogen peroxide.
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