Les polymères de coordination à base de terres rares synthétisés et étudiés dans ce manuscrit fournissent des informations intéressantes pour la conception future de matériaux multifonctionnels.

Abstract

According to the concepts of Green Chemistry, the coordination polymers based on lanthanide ions were prepared by reactions in water between the sodium salts of ligands and lanthanide ions comprised between La and Lu (except Pm) plus Y. Two kinds of samples were prepared : single crystals and microcrystalline powders. The former ones are used to determine the single crystal structure, and the later ones are used to measure the physical-chemical properties : thermal stability, luminescence and magnetism properties. In our work, four ligands were explored: chelidonic acid (H2cda), 5-hydroxy-isophthalic acid (H2hip), 5-nitroisophthalic acid (H2nip) and 4-carboxyphenylboronic acid (Hcpb).

As a result, 10 new single crystals were obtained by slow diffusion in U-shape tubes through physical gel (agar) or chemical gels (TMOS or TEOS), by slow diffusion in H-shape tubes through distilled water or by evaporation of the iltrate obtained after the synthesis of the microcrystalline powders. Microcrystalline powders were classiied on the basis of their X-ray powder diffraction patterns. Their luminescent properties and magnetic properties were studied in the solid state. Intermetallic energy transfers were also discussed. Especially, for ligands H2hip and H2cpb.

Hetero-nuclear compounds (Gd/Tb and Eu/Tb) were also prepared to tune luminescent properties by changing the relative ratios of the lanthanide ions.

Lanthanide coordination polymers described in this thesis provide information that could be useful as far as multifunctional materials are targeted.
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