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Abstract  
Motivation: This paper reports the preparation of new, highly luminescent, Europium (III) 
complexes with Succinimide (SI) and Maleimide (MI) as ligands. The complexes were prepared 
in aqueous solution at 1:3 metal to ligand ratio. Succinimide and Maleimide were less 
investigated as suitable ligands for lanthanide complexes. Although these two compounds were 
successfully used for preparing of transition metals complexes [1], up to date there are no 
reported studies regarding lanthanide complexes using previously mentioned ligands. Strong 
luminescence emission was observed in both Eu(III) – SI and Eu(III) – MI complexes. The new 
obtained luminescent Europium (III) complexes may be particularly interesting for some 
applications in optoelectronics [2].   
Methods: Samples of the prepared Eu (III) complexes were first investigated through chemical 
elemental analysis and energy dispersive X-ray spectroscopy (EDX). The thermal stability of the 
complexes was studied in the 50 - 1000oC range. X-ray powder diffraction was used for 
investigation of the crystalline cell parameters. Also fluorescent emission and excitation spectra 
and SEM micrograph were recorded for each complex. 
Results and Discussion: Data collected through analysis methods revealed the formation of the 
Eu(III) complexes with above mentioned ligands at 1:3, metal to ligand (M:L) molar ratio, 
having the general formula: [LnL3(H2O)3]. The coordination number of the trivalent europium 
cation in the prepared complexes is 9, which is commonly observed for the lanthanides situated 
in the middle of the series. According to the data obtained from fluorescence spectrometry the 
most intense excitation peak is centered at 400 nm which corresponds to the 5L6 excited level of 
Eu3+ ions while the less intense but, significant peak centered at 468.5 nm corresponds to the 5D2 
excited level. The less intense emission band centered at 593.5 nm is attributed to the 5D0→7F1 
parity-allowed magnetic dipole transition which is known to be unaffected by the surroundings 
symmetry [3]. The most intense emission band centered at 618 nm is attributed to the 5D0→7F2 
electrical-dipole allowed transition which is known to be highly affected by the symmetry of the 
crystal field surrounding the Eu3+ cation, being relatively stronger in case of lower surroundings 
symmetry. The crystalline structure and similar appearance of the prepared complexes is 
highlighted by the recorded SEM micrographs. 
Conclusions: The paper presents the preparation and study of two new complexes resulting from 
the reactions between Eu(III) and Succinimide, Maleimide ligands at 1:3 molar ratio. The 
derivatograms reveal that thermal stability is quite similar in case of both studied complexes, 
which is justified by the small structural differences of ligands and also by the same type of 
coordination of the central atom Eu(III). Strong luminescence emission with the most intense 
band centered at 618 nm was observed in case of both Eu(III) – SI and Eu(III) – MI complexes.  
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