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<Calibration curve of coumarin6> 
 : Fluorescence detection 

Trace Analysis of the Organic Materials 
 in OLED Device 

The Organic light emitting diode (OLED) consists of the organic thin films like emissive layer, hole 
transfer layer, etc. Trace analysis techniques are necessary to determine the structures and the amounts of 
organic materials in a device because thickness of each organic layer is of the order of 10 nm.This report 
shows the examples of the trace analysis about the small molecular OLED device. 
１．Qualitative analysis of the extract from OLED device 

２．Quantitative analysis of trace amounts of dopant 
HPLC is an analytical method with high reproducibility and it may be effective to estimate the amounts of 
vacuum-evaporation coated OLED materials. Coumarin6 with fluorescence was selectively determined 
and its density was lower than the order of 1ng/mL using the fluorescence detector. These selective 
quantitative methods makes it possible to detect slight decrease of dopant by degradation. 

Qualitative results about soluble compounds in the OLED device are obtained by HPLC,LC/MS,DI/MS 
and μ-probe NMR. In the analysis of model sample ,only 10ng of coumarin6(dopant) was detected by 
HPLC. It demonstrates that the compounds in the device with the area of 1cm２, especially 1%-dopant are 
able to be analyzed by HPLC. LC/MS spectra give protonated molecular weights,so that the elemental 
compositions are estimated by exact mass measurement.LC/MS is considered as an effective method to 
elucidate the structure of degradation compounds. 
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 The results of exact mass measurement:[M+H]＋ion  
         measured calculated  estimated composition 
Alq      460.1287 460.1242 C27 H19 N3 O3 Al 
coumarin6 351.1149 351.1167 C20 H19 N2 O2 S 
NPD    589.2691 589.2644 C44 H33 N2 
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<HPLC chromatogram of OLED materials> 
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This model sample was prepared as the extract from 1cm２  
device (60nm of Alq with 1% dopant/60nm of NPD) 
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<UV-VIS spectrum of coumarin6> 
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<Fluorescence spectrum of coumarin6> 
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（Sample was supplied by courtesy of Prof. Yoshio Taniguchi, Shinshu Univ. ） 
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