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Trivalent Rare Earth (RE
3+

) β-diketonate complexes and polymethylmetacrylate (PMMA) 

have been widely employed in the productions of luminescent materials. In this work, 

preparation, characterization and photoluminescence studies for a series of stand-free polymer 

thin films incorporating RE
3+

-β-diketonate complexes into PMMA were reported. The PMMA 

matrix not only immobilizes the luminescent RE
3+

 species via physical and chemical 

interactions, but also operates as co-sensitizer and enhances 

the characteristic monochromatic emissions arising from the 

4f–4f intraconfigurational transitions of the RE
3+

 ions. 

Furthermore, it was observed colour-tuneable luminescence 

with the polymeric systems. Therefore, they are potentially 

attractive for the production of advanced photonic 

applications such as multicolour anti-falsification optical 

markers,  full range UV sensors etc. Moreover, the 

observation of intermolecular energy transfer from the 

emitter level (
5
D4) of Tb

3+
 ions to the triplet state (T1) of the 

Eu
3+

 species was unprecedented in literature. 

Keywords: β-Diketonate Ligands, Energy Transfer, Luminescence, PMMA, Rare Earths 

 

References 

1. S. V. Eliseeva, J.-C. G. Bünzli, S. Comby, A.-S. Chauvin, C. D. B. Vandevyver, New Opportunities for 

Lanthanide Luminescence, J. Rare Earths, 2007, 25, 257. 

2. L. D. Carlos, R. A. S. Ferreira, V. de Zea Bermudez, S. J. L. Ribeiro, Lanthanide-Containing 

Light-Emitting Organic-Inorganic Hybrids: A Bet on the Future, Adv. Mater., 2009, 21, 509. 

3. K. Binnemans, Lanthanide-Based Luminescent Hybrid Materials, Chem. Rev. 2009, 109, 4283. 

4. H. F. Brito, O. L. Malta, M. C. F. C. Felinto, E. E. S. Teotonio, in Luminescence phenomena involving metal 

enolates, in Patai series: The chemistry of metal enolates, Ed: J. Zabicky, John Wiley & Sons Ltd., 2009. 

5. G. He, D. Guo, C. He, X. Zhang, X. Zhao, C. Duan, A Color-Tunable Europium Complex Emitting Three 

Primary Colors and White Light, Angew. Chem. Int. Ed., 2009, 48, 6132. 

6. J. Kai, D. F. Parra, H. F. Brito, Polymer Matrix Sensitizing Effect on Photoluminescence Properties of 

Eu3+-β-Diketonate Complex Doped into PHB in Film Form, J. Mater. Chem., 2008, 18, 4549. 

λex.= 254 nm

λex.= 366 nm


