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LUMINESCENT PROPERTIES OF ORGANIC DYES IN POLYMERS PEPK AND PVE 

 
Sandwich-structures for the electroluminescence investigation were produced with the method of the organic dye applying to the glass 

substrate surface covered with ITO with spin-coating. Aluminium contacts were evaporated in the vacuum chamber. Samples for the 
photoluminescence investigation were prodused simultaneously. The dependence of the change in position of the maxima of the 
photoluminescence spectra on the dye content and the matrix polymer type were investigated. Current-voltage characteristic of the produced 
structures were obtained and the dependence of integral electroluminescence intensity on the voltage on the sample was determined. 

Key words: organic dye, PEPK, PVE, ITO, sandwich-structure, OLED, photoluminescence, electroluminescence, PPV. 
 

Light emitting structures based on organic materials are 
widely used all over the world. In comparing to liquid crystal 
displays (LCD) OLED-displays need any external highlight, 
have a large viewing angle and wide working temperature 
range. OLED-technologies permit flexible displays creation. 
One of the fundamental materials for organic light emitting 
structure fabrication is PPV. The aim of this work is 
investigation of polymers PEPK and PVE, doped with an 
organic dye, as an alternative material for organic light 
emitting structures fabrication. 

Samples for the electroluminescence investigation were 
made as a sandwich-structure (Fig. 1). On the glass 
substrate with ITO-layer sequentially were applied layers of 
PEDOT:PSS and polymer, doped with an organic dye 
using spin coating [2]. Chosen PEDOT:PSS is modified 
and has optimal conductivity and capacity [3]. PEDOT:PSS 
decreases ITO surface irregularity and enhance hole 
injection [4]. 
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Fig. 1. Sandwich-structure 
 
As an active layer we used polymers PEPK and PVE, 

doped with the organic dye DCM (1% and 10%). Structural 
formulas of the dyes DCM and �1 are shown on figures 2 

and 3 respectively. Aluminium electrodes were deposited 
through the mask on the polymer layer. 
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Fig. 2. Structural formula of the dye (1 
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Fig. 3. Structural formula of the dye DCM 
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Simultaneously samples for photoluminescence 
investigation were created. To fabricate them the same 
solutions of the polymers, doped with organic dyes, were 
deposited on the glass substrate by coating. 

Electrophysical and luminescent characteristics 
investigation of the samples was conducted on an 
automated installation, based on the aperture of the 
monochromator MDR-2 [1]. 

Photoluminescence spectra of investigated samples with 
DCM are shown on figure 4. Photoluminescence spectra 
depend on polymer type and dye concentration. The 
maximum intensity of photoluminescence when using 10% 
doping shifts toward the long-wave region compared to the 
photoluminescence maximum at 1% doping.(� = 40��). 
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Fig. 4. Photoluminescence spectrum of 1% and 10% DCM  
in PEPK and PVE 

 
Photoluminescence spectra of samples with the dye 

�1 are shown on the figure 5. Photoluminescence 
maxima sequence of the samples with the dye �1 is 
similar to the photoluminescence maximum sequence of 
the samples with the dye DCM. The maximum of the 
photoluminescence of the sample based on PVE with 1% 
organic dye concentration (� = 610 nm) is located in the 
most shortwave region. Further is located the 
photoluminescence maximum of the sample based on 
PEPK with 1% organic dye concentration (� = 622 nm). 
1 nm further is the photoluminescence maximum of the 
sample based on PVE with 10% organic dye 
concentration (� = 623 ��), and the last is the 
photoluminescence maximum of the sample based on 
PEPK with 10% organic dye concentration. It is difficult to 
determine which factor has the greater impact on the 
photoluminescence maximum shift: dye content change 
or matrix polymer change. The differences between 
different polymers photoluminescence maximum location 
with 1% and 10% dye content are 12 nm and 9 nm 
respectively. The differences between photoluminescence 
maximum of the samples with 1% and 10% dye content 
are 10 nm and 13 nm for the samples based on PEPK 
and PVE respectively. 

Typical current-voltage characteristic of the investigated 
sandwich-structures is shown on the figure 6. Qualitatively 
it is similar to based on PPV OLED’s characteristic. 

Typical sandwich-structure ITO/1%DCM in PVE/Al 
electroluminescence integral intensity dependence is 
shown on figure 7. Emission begins at voltages on the 
sample near 3V and rapidly grows up with the increasing of 
voltage. At voltages more than 10–15 V there are instability 
and degradation of the structure’s characteristics. 
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Fig. 5. Photoluminescence spectrum of 1% and 10% content 

of the dye (1 in PEPK and PVE 
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Fig. 6. Typical current-voltage characteristic  
of sandwich-structure ITO/1% DCM in PVE/Al 
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Fig. 7. Typical electroluminescence intensity of DCM  

in PEPK and PVE 
 
Electroluminescence spectrum of the structure based on 

PPV is shown on the figure 8. Electroluminescence spectra 
of the investigated structures at voltages 15–25 V are 
analogous by form to electroluminescence spectra of the 
structures, based on PPV, and have a greater half-width. 

Conclusions. Photoluminescence spectra maximum of 
the polymer 10% doped with the dye are shifted to the right 
approximately per 40 nm comparing to photoluminescence 
spectra maximum of the polymer 1% doped with the dye. 
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This value is 10 nm for polymers doped with the dye �1. 
Polymer PEPK doped with the dye DCM photo- 
luminescence intensity maximum is shifted to the right per 
10–15 nm from the analogous maximum for PVE. For 
polymers doped with the dye �1 this value is 9–12 nm.  
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Fig. 8. Electroluminescence spectrum  
of the structure based on PPV at voltage V = 30V 

The instability of electroluminescence and electrophysical 
characteristics of the samples at voltages more than  
10–15 V are found. Polymers, doped with organic dyes 
demonstrate characteristics, which are analogous to based 
on PPV structure’s characteristics and can be used as a 
material for OLED’s active layer. 
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PL AND FTIR SPECTROSCOPY OF POWDERED SILICA AEROGEL ar-SIOX  
 
Optical and photoluminescent properties of powdered silica aerogel ar-SiOx have been investigated using FTIR spectroscopy and PL 

lifetime spectroscopy. Powdered silicagel was prepared from sodium silicate water solution using sol-gel technique. It was confirmed that 
the investigated material consists of two phases: stoichiometric SiO2 and non-stoichiometric SiOx. FTIR analyses reveal the presence of 
numerical hydroxyle groups which determines oxidative properties of the material and makes it a promising matrix for the incorporation of 
nanoparticles. The intense PL emission was detected in blue-green region with stipulated peaks at 1.9, 2.0, 2.2 and 2.6 eV. It was shown 
that emission properties of powdered silica aerogel ar-SiOx caused by the presence of numerical oxygen defect centres: oxygen hole 
centers, peroxide radicals and oxygen-deficient centers as well as siloxane and silane groups.  It was also obtained that under UV treating 
by pulsed laser irradiation the transformation the integrated PL intensity is decreased. The PL quenching is caused by transformation of the 
defect structure during photo oxidation process.  

Keywords: powdered silica aerogel, defect states, FTIR transmission spectroscopy, PL lifetime spectroscopy. 
 

Introduction. It is considered that porous oxide 
materials, possessing a large specific surface area, high 
porosity and fine grain structure, can be used as a 
comprehensive matrix for nanoparticles incorporation and 
molecular adsorption in order to create luminescent 
nanocomposites, photodetectors, catalysts, waveguides, 
lasers and gas sensors [1, 5, 12, 15]. The considered 

nanoporous materials are simple and inexpensive in 
preparation, the gas sensor sensitivity can be significantly 
increased due to the enlarged overall active surface area.  

The fact that typical aerogels have more than 90% 
porosity gives them unusual characteristics: they are 
characterized by extremely high surface area, high thermal 
resistivity, low dielectric constant and low refractive index. 
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