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11. Summary of the new findings of the thesis

+ Successfully synthesized 48 lanthanide complexes (Ln = Y, Pr, Nd, Sm, Eu, Tb, Ho, Er) with naphthyoltrifloaxetonate and ancillary ligands, namely:

- 8 lanthanide complexes with HTFNB, Ln(TFNB)3(H2O)2.

- 8 ternary lanthanide complexes with HTFNB and Phen, Ln(TFNB)3.Phen.

- 8 ternary lanthanide complexes with HTFNB and Bpy, Ln(TFNB)3.Bpy.

- 8 ternary lanthanide complexes with HTFNB and BpyO1, Ln(TFNB)3.BpyO1.

- 8 ternary lanthanide complexes with HTFNB and BpyO2, Ln(TFNB)3.BpyO2.

+ Among the synthesized complexes, 23 complexes have not been reported so far, namely: 16 ternary lanthanide complexes Ln(TFNB)3X with  Ln = (Y, Pr, Nd, Er, Sm, Eu, Tb, Ho), X = (BpyO1, BpyO2) and 7 ternay lanthanide complexes Ln(TFNB)3(TPPO)2 with  Ln = (Y, Pr, Nd, Er, Sm, Tb, Ho).

+ The titled products were characterized by elemental analysis, mass spectrometry (MALDI-TOF), infra-red absorption spectroscopy and nuclear resonance spectroscopy. The results confirmed the complexation between the ligands rare earth ions. The coordinated water molecules are present in the binary lanthanide complexes.  Upon the reaction with these complexes, the ancillary ligands replace the coordinated water molecules to form the ternary complexes. All the complexes are analytically pure. 

+ The structures of 10 complexes were elucidated by X–ray single crystal crystallography. The results showed that, Ln(III) ions have coordination number of 8 with six oxygen atoms of three TFNB- ligands and O/N of the ancillary ligands (Phen, Bpy, BpyO1, BpyO2). The refinements gave R1 < 10 % which are satisfactory for publication. Among the obtained structures, those of the ternary complexes with BpyO1 and BpyO2 display intriguing solid state packing and have not been reported. Solid state structures of ternay complexes with Phen, Bpy và BpyO2 evidently show π–π interactions.

+ The photophysical properties of the europium complexes have been studied by UV–Vis absorption spectroscopy, fluoresence emission and excitation spectroscopy. Eu(TFNB)3(H2O)2 is not emissive while others are strongly emissive. Emission spectra of the complexes showed the maxima responsible for f–f  lanthanide-centered transitions, 5D0 → 7FJ (J = 0 – 4), in which 5D0 → 7F2 transition gives strongest red emission bands with λ = 612 – 618 nm. This result clearly indicates the efficient energy transfer from antennae ligand to lanhanide ions.12. Paratical applicability, if any:

13. Further research directions, if any

- Synthesis and characterization of luminescent rare earth complexes with β-diketonate ligands which are able to form macromolecular structures and coordination polymers.

- The synthesized complexes are utilized in fabricating pH-sensitive sensor in the human body or sensor for identification of metal cations.
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