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Investigation into the poor OLED performance of red 
emitting Europium organic complexes - Determination of 
the presence of the Eu2+ ion in Eu3+ organic thin films
Organic light emitting diodes (OLEDs) are becoming viable commercial 
alternatives to traditional semiconductor devices. Organic thin films 
containing Eu3+ ion is often used to produce bright red light with a narrow 
linewidth and high colour purity, however these devices tend to be 
surprisingly inefficient when compared to other types of organic devices. 
Photoemission and absorption spectroscopy at the CLS showed that the 
physical process of fabricating the films used in these types of devices, can 
create an environment whereby the Eu3+ which gives the red emission is 
reduced to Eu2+. In fact a survey of commercial molecules showed that all 
films of Eu complexes showed significant presence of Eu2+ ions, therefore 
significantly reducing the number of red emitting chromophores in the 
film, and ultimately reducing the device performance. This indicates that 
the processing of such Europium devices plays a crucial part in device 
performance, and therefore highlights the importance of tracking the 
valence of these metal ions throughout the production process.

Light emission from a polymer film excited with X-ray 
emission. Image coutesy of Vincenzo Maiorano, Francesca 
Matino, Roberto Cingolani, Julie Thompson, and Robert I. 
R. Blyth. J. Synchrotron Rad. (2005). 12, 690–695

Photoemission spectra taken at the CLS, showing a pure 
Eu3+ sample, and a sample containing both Eu3+ and a  
significant amount of Eu2+. 

Synchrotron advantages over conventional 
research techniques:
•  �Trace amount detection of impurities, and their 

chemical speciation

•  �Determination of the optical emission pathway

•  �Element and elemental state specific techniques such 
as X-ray absorption and X-ray photoemission

•  �Investigation of real samples ranging from macro 
structures to nano structures

•  �Element specific microscopy

•  �Complimentary techniques for fast and accurate results
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