Photocatalytic reactor for methylene green degradation
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Abstract (300 word limit)
Degradation of methylene green (MG) in photocatalytic reactor is studied. Water solutions of MG, of various concentrations in the presence of and without polypropylene microfiber material (PMM) modified with nanoparticles, are considered. The surface of PMM by IR spectra was investigated. IR spectra were obtained by a standard procedure using a Nicolet-380 spectrometer. The degradation of MG in water when exposed to UV radiation (KrCl excilamp, 222 nm) in the presence of PMM was studied from the absorption and fluorescence spectra. The absorption and fluorescence spectra with a CM2203 spectrophotometer (SOLAR, Belarus) were recorded.
The greatest optical density is observed after 4 and 8 minutes of irradiation (Figure 1a). With further irradiation, the optical density drops sharply, after which it again increases. This indicates the photodegradation of MG and the formation of photoproducts that absorb in the same region as the original molecule. With an increase in the concentration of MG in the solution to C=10-5 M, the greatest optical density is observed after irradiation for 60 minutes (Figure 2). The active formation of photoproducts in the fluorescence spectra after 16 minutes of irradiation (Figure 1b, curves 2-5) was recorded. As the concentration of MG in the aqueous solution increases, the formation of photoproducts increases (Figure 2b). Fixation of the formation of photoproducts, which adsorbed on the surface of the PMM.
An array of data on the photochemical properties of MG when exposed to UV radiation in photoreactor was obtained. Based on the analysis of the results obtained, it can be concluded that the polypropylene microfibrous material with a surface modified by nanoparticles actively participates in the photodegradation of MG in photocatalytic reactor. The results were obtained with the framework of the state task of the Ministry of Education and Science of the Russian Federation, project No. 4.6027.2017/8.9.
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