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The absorption and fluorescence spectra of Eu(III) 
were investigated at room temperature in non- 
aqueous solutions. It was found that the intensity of 
hypersensitive bands is closely related to the molar 
refractivity of the solvent. 

A possible mechanism of solvent effect on intensi- 
ties of f-f transitions is discussed within the frame- 
work of Mason’s polarikability mechanism. 

Effect of solvent on jluorescence properties of 
Eu(III) was investigated and the mechanism of 
fluorescence quenching is also discussed. 

Introduction 

The spectroscopic properties of lanthanide com- 
plexes in solutions depend on the first coordination 
sphere of the lanthanide ion. The effect of the second 
coordination sphere is usually less essential. The 
solvent effect is relatively small for lanthanide ions in 
comparison with transition metal ions. The most 
prominent effect is manifested on hypersensitive 
transitions [l-5]. These transitions are strongly 
affected by solvent, both in absorption and in fluores- 
cence spectra. 

The structure of lanthanide complexes in solution 
is closely related to the specific chemical interaction 
between the lanthanide compounds dissolved and the 
solvent. From our recent results [3,6] it follows that 
for perchlorate salts dissolved in different solvents the 
first coordination sphere of the lanthanide ion is 
formed by solvent molecules. 

The problem of solvent effect on intensities of the 
lanthanide complexes has been investigated by many 
authors [l-l 11. Recently we have shown that the 
intensity increase of hypersensitive bands in absorp- 
tion spectra may be correlated to the molar refractivi- 
ties of the solvents. A possible mechanism of solvent 
effect on intensities of f-f transitions may be 
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explained within the framework of the polarizability 
mechanism [3, 4, 111. In this paper we study the 
solvent effect on absorption and fluorescence spectra 
of europium perchlorates in non-aqueous solutions. 
The question of solvent effect on non-radiative decay 
is also discussed. 

Experimental 

The absorption spectra of europium perchlorate 
in non-aqueous solutions were measured on a 
Cary 14 spectrophotometer. The oscillator strengths 
were determined for all bands using ICH 30 inte- 
grating programme. The fluorescence spectra of Eu+~ 
ion solutions were excited by an argon laser ILA 120 
(C. Zeiss, Jena) using a 488 nm line as an excitation, 
and were recorded by a GDM 1000 grating mono- 
chromator with a cooled photomultiplier Ml0 FD29 
(C. Zeiss, Jena). The decay times were measured by 
means of a Boxar Integrator BCI 280 (Akademie der 
Wissenschaft der DDR), using a nitrogen laser as 
excitation. 

Theory 

The independent systems model [17] is a useful 
instrument for description of electronic relaxation in 
metal complexes. Within the framework of this model 
the total Hamiltonian is given by 

X=x,tXL+xML (1) 

where 3cM is the zero order electronic hamiltonian of 
free metal ion, XL is the zero order electronic 
hamiltonian linked with ligands and XM, is the inter- 
action potential between metal ion and ligands, 
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