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Abstract 
 

Due to their proven applications, lanthanide based materials are nowadays being intensely 

investigated. Despite the low absorption coefficients of the Laporte forbidden inner 4f-4f transitions 

of the lanthanide ions, the coordination of these metal ions to ligands with high molar absorption 

coefficients that serve as “antenna”, avoids such disadvantage leading to strong emissions. The 

“antenna effect” or “luminescence sensitization” is generally accomplished when the energy of the 

excited state of the ligand is slightly higher than the emissive energy level of the lanthanide [1]. 
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Therefore, the design of ligands is very important, since it will determine the absorption of energy by 

the cromophore (ligand), and also the energy level of the excited state that will determine the 

optimal energy gap to produce the energy transfer between the cromophore and the metal ion. Since 

the spectroscopic area of lanthanide emission has been and is being thoroughly investigated, 

nowadays a new field of research has become important, that is, the preparation of white light 

emitters. The design of white light emitters is of interest due to the potential applications of these in 

white organic light-emitting diodes (WOLEDs), which are used in solid–state lighting and flat-panel 

displays. 

 Different strategies are known to be useful for the preparation of materials with white  

emitting properties.  Besides the well-known doped materials, it is possible to prepare  

single phase white emitting materials, which can be either molecular or polymeric in nature.  

This can be principally achieved by a dichromatic strategy. This corresponds to the preparation of 

materials that contain blue/green emitting ligands together with yellow emitting metal centers  

(B/Y) [2].  Thus, taking advantage of the blue emission (B) contributed by the ligand, together  

with the simultaneous yellow luminescence (Y) of dysprosium(III), white light emission  

can be achieved by the correct balance of the B/Y colors. A new series of dinuclear  

DyIII complexes, [Dy2(L
CH3)2(NO3)2(MeOH)2] (I), [Dy2(L

CH3)2(NO3)2(DMF)2]·2DMF (II), 

[Dy2(LCl)2(NO3)2(DMF)2]·2DMF  (III), and [Dy2(L
CH3O)2(NO3)2(DMF)2] (IV), with 2,2'-[[(2-

pyridinylmethyl)imino]-di(methylene)]-bis(4-R-phenol), where R = CH3 (I and II), Cl (III), CH3O 

(IV), will be presented  as potential white  light emitters. At room temperature the CIE color 

coordinates for the DyIII complexes I, III and IV are close to the NTSC standard value for white 

color. On the other hand, the CCT values at room temperature for I, II and IV permit to consider 

these complexes as candidates for white cold light emitters, being the high value of 17235 K for II 

uncommon. Furthermore, these ligands have been used to form the corresponding dinuclear 

complexes with TbIII, presenting bright green emission. A comparative analysis will be made 

between the two family of dinuclear lanthanide(III) complexes. 
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