
-

20



-
: -

0  21 20 -
20.  125 

-

2.06 . 17.

-

20

2

-

-

2.06

-



-

-

WATER AND CLIMATE CHANGE -

 Audrey Azoulay. 

.

-

  
                                              

3

y. 



UDC 66.085.3:678.047:544.526.5-044.967

THE INFLUENCE OF UV-IRRADIATION POWER  
ON THE PHOTOCATALYTIC DEGRADATION OF DYES 

 
Braslavska Yevheniia, Ivanenko Iryna 

 
Department of Inorganic Substances Technology, Water Treatment and General  

Chemical Engineering, National Technical University of Ukraine "Igor Sikorsky Kyiv 
Polytechnic Institute", Kyiv  

Every modern researcher considers such concepts as photocatalysis, photocatalyst, 
nanodispersed particles and so on. The perspective of this direction is that the photocatalyst 
substances are activated by the absorption of light quantum, participate in the reaction, but are not 
part of the final products [1]. 

For many studies, titanium (IV) oxide is used as a photocatalyst or metal oxides with 
semiconductor properties [2]. The presence of photocatalytic activity is due to the peculiarity of 
the electronic structure, namely the presence of conductivity in the valence band [3]. 

In order for the conductors to exhibit a sufficient number of conduction electrons, it is 
necessary to transfer the electrons from the valence band to the conduction band. To do this, the 
electron must obtain additional energy and overcome the band gap. This extra energy is obtained 
by light semiconductor crystals [1]. 

All these processes occur in the general case. Consider the structure of TiO2. This 
semiconductor can easily participate in photocatalytic processes. In the electronic zone, instead of 
the electron that has passed into the conduction band, a so-called "hole" is formed. These "holes" 
are involved in the photocatalytic process, since there is a continuous movement and any electron 
occupies this empty space and its place is occupied by another. Therefore, the larger the band gap, 
the less likely that the electron will pass from the electron zone to the valence band. The band gap 
can be 8-10 eV. To increase the efficiency of the photocatalytic process TiO2 is doped with 
different metals [4]. The following describes the study of composite material as doped with Ni 
[5]. The composite was tested on model solutions of anionic dye - Congo red with initial 
concentrations of 1.0; 2.0; 3.0; 4.0; and 5.0 mg/dm3. The dose of the composite photocatalyst was 
0.005 g in each experiment, the volume of the dye was 25 cm3. The dye was subjected to 
ultraviolet irradiation in contact with the photocatalyst under study for 30 min. UV lamps of two 
different capacities of 6 and 10 watts were used. Separation of the composite from the analyzed 
solution after the experiment was performed using a membrane filter. The initial and residual 
concentrations were determined by a photometric method using an optical density, which was 
measured on a spectrophotometer. 

Figure 1. The degree of degradation of Congo red solutions under irradiation of the UV 
lamps different power.. 
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The obtained experimental results are presented in the form of a diagram showing that 
ultraviolet irradiation of higher power contributes to an increase in the degree of photocatalytic 
degradation of the dye under study. The highest degree of photocatalytic decomposition (~85%) 
was achieved on solutions of model dye at initial concentrations of 3.0 and 4.0 mg/dm3.
Moreover, with increasing lamp power, the degree of photocatalytic decomposition of solutions
with an initial concentration of 2.0; 3.0; 4.0 and 5.0 mg/dm3 increased by 5-8 times, which 
indicates the undoubted influence of the radiation intensity on the degree of photodegradation. 
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