IMPROVEMENT OF EMISSION INTENSITY OF Eu(III) COMPLEXES WITH HETEROPOLYANIONS IN OXIDE XEROGELS
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Polyoxometalates (POM) have attracted attention in the past years because of their wide applications in catalysis, photochemistry and oxidation chemistry [1]. They are purely inorganic compounds which offer attractive properties as Ln(III) ligands. POMs can form complexes with Ln(III) ions e.g. Ln(POM)2, in which lanthanide is sandwiched between the defect sites of two ligands or can be encapsulated by ligands and act as inorganic cryptands [2]. The most important advantage  of complexes with rare-earth ions e.g. Eu3+, is the fact that they emit narrow band, almost monochromatic light and they have long emission lifetimes. It creates the possibility of  their usage as effective luminescent centers and their wide use in the industry [3].

Rare-earth ion emission is easily quenched in aqueous solution because water molecules present very high vibrational frequencies [4]. Therefore, in order to increase inertness and minimize the solvent interaction, we used a system consisting of complex Eu(III) with heteropolyanions, which is entrapped in porous silica matrix. The matrix is prepared by the sol-gel process [5]. One of the major advantages of the sol-gel method is the possibility of preparing multicomponent systems at low tempe​ra​tures. In this process, silicon alkoxides were allowed to undergo hydrolysis and condensation. Thus, complexes Eu(III) with POM ligands can be immobilized by the sol-gel method in silica xerogel.

Point of our interest is photoconversion via an absorption energy transfer-emission sequence carried out in Eu(III) complexes with POM. Energy of UV radiation absor​bed by  ligand groups are efficiently transferred to the central cation, which finally emitts visible light [6]. 

Presently we study the luminescence behaviour of these complexes in the rigid matrix by means of luminescence techniques. 
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