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PORPHYRINS AT THE BORDER OF DIFFERENT APPLICATIONS. PLATINUM RECOVERY USING PORPHYRINS AND SENSING APPLICATION OF Pt(II)-METALLOPORPHYRINS
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Abstract

Porphyrins and metalloporphyrins have intrinsic sensing, catalytic or absorbance properties, but when they are associated to a proper partner: AuNPs, polymer, or semiconductor, their optical, electrical or recognition properties might be significantly improved. A novel Pt(II)-porphyrin, capable to form a 1D supramolecular architecture, complexes with AuNPs, and optically detects trace amounts of triiodide ion in the range of 10-9- 4x10-8 M, that is the targeted domain of clinical medical relevance. The same Pt(II)-porphyrin, this time incorporated in a PVC membrane, is able for highly selective potentiometric detection of bromide ion. A CH4 gas sensor based on a porphyrin-chalcogenide nanocomposite material was synthesized and used for detection of concentrations as low as 100 ppm CH4 at room temperature, with reproducible response. Another novel Pt(II)-porphyrin structure, demonstrated to be a successful sensitive material for the detection of hydrogen peroxide both by fluorimetric method in a concentration range relevant for biological samples (1.05 – 3.9 × 10−6 M) and by electrochemical method, in a larger concentration range from 1 × 10−6 M to 5 × 10−5 M. Another application, that of recovering PtNPs from leaching solutions of exhausted automotive catalysts, is exploiting the capacity of porphyrins to form complexes or week type associations with hexachloroplatinic acid; classical reduction of the already coordinated systems gave the desired Pt0.
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