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Pedepar:

1. TIpoBeneHO aHasi3 Cy4acHOro CTaHy Ta IPO6JIEM TEXHOTEHHOTO 3a6pyAHEHHS HaBKOJINITHBOTO CEPeLOBUIIa
CTiYHUMU BOJAMH, IO MIiCTITh APDKAXKI. 3alIpOIIOHOBAHO OCHOBM TEXHOJIOTi KaBiTaLliltHOTO 3HE3apakeHHS CTIYHUX
BOJI 3 METOIO 3MEHIIEHHS BUKUiB B HABKOJIUIIHE CEPENOBUILE. BUSHaY€HO KOHCTAaHTU IIBUIKOCTI fie3arperanii
IPDKIPKOBUX KIIITUH Ta WIBUIKOCTI pyMHYBaHHSA KJIITUH MIKPOOPraHi3MiB y IaHii cucTtemi. 3arporoHOBaHO
TEXHOJIOTIYHY CXeMy ITPOLleCcy KaBiTallii OunIeHHs CTiYHUX BOJ, 3 BUKOPUCTAaHHSM BibpalliiiHoro
€JIEKTPOMarHiTHOro KaBiTaTopa. BUKOHaHO TeXHIKO-€KOHOMiYHEe OOI'PYHTYBAaHHS i OLIiHEHO €KO0JIOrO-€KOHOMIYHY
e€(EeKTUBHICTb Bif] BIPOBAI)KEHHS TEXHOJIOTiI BIOpOKABITAlliIiHOTO OYMILEHHS] BUPDOOHMYMX CTOKIB MiANIPUEMCTB

Xap40BOi IPOMUCIIOBOCTI.

2. The current state and problems of technogenic pollution of the environment by waste waters containing yeast
has been analyzed. Fundamentals of cavitation technology have been proposed to disinfect wastewaters with the
purpose to reduce discharges into the environment. It has been experimentally proved that at the first stage of
processing the dispersion of microorganisms under cavitation conditions, disaggregation of cell colonies and



growing number of individual cells per unit volume of the mixture is observed, which can be described by the
equation of the first order. At the second stage of the treatment, destruction of cells takes place, which is
described by the equation of the first order, with the release of organic substances, whose concentration grows
with the degree of the destruction of cells in the system. Constants of disaggregation and destruction rates of cells
of microorganisms in the system have been determined. It has been shown that cavitation increases the rate of
inactivation and oxidation by15-40% depending on the conditions of the process behavior, and here a synergistic
effect of cavitation and gas action is observed. The concentration of microorganisms in time for ultrasound
treatment is changed according to the equation of the first order, and the process rate constant grows during the
aeration of the suspensions with oxygen in the presence of hydrogen peroxide. The process of oxidation of organic
substances in the acoustic field takes place as a reaction of the of the first order, and the process of oxidation of
organic compounds that are released during the destruction of microorganisms is described by the equation of the
second order, which is due to the heterogeneity of the system. It has been experimentally found out that glucose,
as one of the products of yeast destruction, inhibits radical-chain oxidation of organic compounds that are
released during the destruction of microorganisms; effective constants of inhibition of the process have been
established. Maximal oxidation efficiency is achieved during 1-1.5 hours of the ultrasound treatment of the system
that contains water-soluble organic compounds and microorganisms. At the same time, cells of microorganisms
are practically completely destroyed, and organic compounds, resistant to oxidation, remain in the environment.
The kinetic patterns and peculiarities of the US effect on model mixes (reaction orders, synergistic effect) are
observed in industrial wastewaters containing yeast. The effect of the cavitation treatment during wastewater
treatment with various concentrations of biological pollution at different vibration frequencies of soundboard
disturbers of cavitation has been studied. The greatest effect has been achieved at the frequency of 37Hz, which
increases the environmental safety of the enterprise. It has been found out that the effectiveness of the vibrating
cavitation devices is higher than of ultrasound generators at lower power consumption. Chemical and biological
effects during the application of vibration cavitation are similar to US. After the cavitation treatment of
contaminated waters, a post-cavitation effect is observed, which lies in the reduction of the number of
microorganisms per unit volume and COD. The microbial growth in the treated water starts only in 24 hours,
whereas in the event of the photochemical decontamination, the microbial growth was observed already in 2
hours. A flow chart of the cavitation process of wastewater treatment with the use of an electromagnetic vibration
cavitator is proposed. A feasibility study has been performed and environmental and economic efficiency of the
introduction of the technology of the vibration cavitation treatment of industrial wastewaters of food industry
enterprises has been assessed.
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