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Urban sewage often comes after treatment with low water exchange capacity. In cities where 
the industry  is a developed, biological treatment in urban wastewater treatment plants is in many 
cases insufficient in order to effectively remove residual contaminants. The concentration of these 
substances at the point of discharge of wastewater often exceeds the limit values for reservoirs of 
economic, drinking and cultural purposes. This is why the deep purification of biologically treated 
wastewater is a vital process for the environment. This fact started to be f particular importance  when 
among the pollutants are identified heavy oxidizing synthetic surfactants (OSSs), petroleum products, 
dyes, carcinogens, etc Of particular importance are blastomogenic or carcinogenic compounds, 
among which polycyclic aromatic hydrocarbons are particularly prominent because of their 
widespread distribution. Medium is the most dangerous gasoline. The essential sources of pollution 
of the reservoirs of benzpyrene are municipal wastewater, atmospheric air, production processes 
accompanied by the spillage of petroleum products and the like.

The main role in these processes is played by hydroxyl radical - an extremely strong oxidizing 
agent that oxidizes organic compounds by sepa - HR. + H 2 
0. As a result, organic radicals are formed that initiate the chain reactions of oxidation. Sulfur-
containing impurities (synthetic detergents, hydrogen sulfide, sulfur dioxide, rhodanides) in water 
make up a significant proportion in the spectrum of pollutants. All of these compounds are oxidized 
by ozone. The most actively interact with ozone those in which the molecule has a double bond C = 
S. Oxidation of impurities in the treatment of wastewater with ozone does not exhaust the entire 
spectrum of its action. Inhibiting the growth of bacteria, viruses, algae and other aquatic organisms, 
ozone acts as a disinfectant.

Toxicological studies of the safety of water ozonation began to develop intensively only in 
the 80-ies of the last century. This is explained by the difficulty of developing the methodology for 
such studies, the need to evaluate the toxicity of a very large number of organic impurities, taking 
into account their mutual influence in different combinations, the influence of the environment and 
the like.
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The analysis of these and other published works shows a great practical experience of ozone 
application, mainly for wastewater disinfection.

However, the effect of ozone disinfection on many chemical compounds should be noted.
The purpose of the work is to clarify the parameters and establish the feasibility of ozonation 

of urban wastewater that has undergone biological treatment for deep purification and disinfection.
The purpose of research is to be chieved by solving the following issues:
1. Establishing basic dependencies on ozone treatment to reduce biological and chemical 

oxygen demand (BOD and COD).
2. Establishment of optimal sewage ozonation parameters.
3. Determination of the main dependencies of wastewater disinfection during ozone treatment.
4. Assessment of the degree of toxicity of the decomposition products of pollutants under the 

influence of ozone.
5. Determination of the effect of neutralizing carcinogenic compounds in sewage ozonation.
Samples of biologically treated sewage treatment plants in Odesa and the waters of the 

Khadzhibeev estuary served as objects of research.
The air was supplied to the ozonator by means of a compressor, and then through a rotameter 

into a mixer with a mechanical stirrer. In the ozonator was the formation of ozone from the oxygen 
contained in the air. Ozonized air was fed  into the tank with sewage, which was continuously mixed 
with a mechanical stirrer to distribute ozone uniformly over the volume of water. The ozone flow rate 
was monitored using a rot meter. The ozone dose was determined by the air flow rate and the ozone 
concentration, taking into account the mixer operating capacity. Stirring was performed at a 
frequency of 20 min-1 The time of ozone treatment was controlled by a timer. The air was pumped 
into the ozonator by means of a compressor and then through a rotameter into a mixer with a 
mechanical stirrer. Ozone dosage was determined by air flow and ozone concentration. Stirring was 
carried out continuously at a frequency of 20 min-1. The time of ozone treatment was controlled by 
a timer. Ozonated wastewater was analyzed for contaminants. The results were used to optimize the 
ozonation process. The ozonized sewage was mixed with the water of the Hadzhibei liman, which 
served as a natural reservoir to determine the behavior of Clorella. The mixing ratio was 0.25.
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Fig. 1. Scheme of an experimental plant for ozonation of wastewater: 1. Compressor, 2. 
Ozonizer, 3. Rotameter, 4. Mixer, 5. Electric motor, 6. Mixer.

Mathematical processing of these researches and their planning led to the realization of a 
full factorial experiment. The results became the basis for optimization  by metod ascent steep.

The result is mathematical expressions
1 1 2- 1 2

2=78,3-6,8* Z 1+7* Z 2+3,9* Z 1 Z 2

1 2 COD reduction effect and SSO concentration accordingly.
The results of experimental studies of the destruction of BP in the sewage ozonation are shown 

in table 4.

Table 4. Experimental data on the effect of reducing the concentration of BP
Indicator Concentration, mg/l Ozone doze,

mg/l
Duration of 
treatment, 

minute

Neutralization 
effect, %Initial Final

Example 1 0,5 0,16 3 4 68
Example 2 0,4 0,10 6 8 74
Example 3 0,4 0,08 9 12 78
Example 4 0,5 0,09 12 16 81
Example 5 0,6 0,11 15 16 82

Obviously in order to effectively reduce the concentration of carcinogenic compounds, 
wastewater should be treated for at least 4 minutes with a minimum ozone dose of 3 mg /l. if the dose 
of ozone is increased to 12 mg / l, while increasing the duration of treatment, the effect of BP 
neutralization is 80-81 %. Interestingly, the additional increase in dose and duration had little effect 
on the residual BP concentration (sample 5).

Laboratory studies have confirmed the feasibility of ozonation of biologically treated 
wastewater to neutralize pollutants and disinfect. Depending on the choice of basic ozonation 
parameters, mathematical experimental design and optimization were obtained. For major pollutants 
the optimal ozone treatment parameters are a dose of ozone of 20-25 mg / l for a duration of 15 
minutes.

In this case, it is possible to achieve a reduction of contamination rates for COD by 40%, 
BOD5 by 65%, suspended solids by 65%, SSO by 90%, phenols ha 40%.

It is established that ozonation leads to effective disinfection of wastewater at a dose of 3 mg 
/ l ozone for 4 minutes. Ozonation products have been found to be non-toxic to typical Chlorella 
pyrenoidosa water bodies. Studies of several wastewater samples containing 0.4-
after ozonation showed a 68-82% destruction effect. Carcinogens depending on processing 
parameters. Further studies on the prospect of municipal wastewater ozonation may relate to seeking 
to reduce the economic performance of the treatment process.
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