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Complexes of rare-earth materials have a wide field of applications due to their luminescent properties. They can be used, 

for example, as molecular thermometers, chemical sensors or OLED components. Luminescence in such complexes results 

from the light absorption by an organic ligand with the subsequent transfer of the photoexcitation energy to the lanthanide 

ion resonance level. Changes of the external conditions and the medium composition may have a great impact on the 

luminescent characteristics of rare-earth element complexes, so the registration of luminescence spectra under various 

experimental conditions is an important task. 

This study was aimed to investigate the temperature dependence of the absorption spectra, luminescence spectra and its 

kinetics for solutions in water and heavy water for new europium complex with a 2,2'-bipyridyl-based ligand substituted 

with phosphonic acids. The absorption spectra were registered with a Solar PB2201 spectrophotometer. Luminescence 

spectra and kinetics  were registered with a Solar CM2203 luminescence spectrometer. Thermostable cuvette compartments 

were used to set and maintain the required temperature of the solutions in the temperature range from 20 to 60 C.  

We found that the absorption spectra of the europium complex in water and heavy water do not depend on the temperature. 

The lifetime of luminescence does not change with temperature; it equals 0.35 ms for the complex dissolved in water and 

1.40 ms for one dissolved in heavy water. The number of water molecules included in the first coordination sphere of the 

europium ion was estimated using the empirical formula [1] with the values of the luminescence lifetime of the europium 

complex in water and heavy water. The number is equal 2.0 and does not depend on the temperature of the solution, which 

conforms to the results of elemental analysis. We obtained that along with an increase in the temperature of the europium 

complex solution, both in water and in heavy water, there is a decrease in the europium luminescence intensity . 

Dependence of the integral luminescence intensity of the europium complex solutions on temperature within the studied 

range can be described with two  linear trends. Probably, this dependence is provided by the dissociation of the europium 

complex in water with increasing temperature, while in heavy water dissociation is much slower, and therefore it was not 

recorded in this work. 
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