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Considering the growing need for using strategic approaches 
to evaluation of ecological safety on the stage of project designing, 
the methods of assessment of impacts on the environment (EIA) 
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The aim of present research was to select the rational method of 
purification of highly concentrated wastewater of meat processing 
enterprises. For this purpose, the optimal parameters of flotation and 
reagent treatment were determined. The study was conducted with 
two types of wastewaters. The first was formed within a week dur-
ing washing meat and the equipment. Another, more concentrated 
and highly alkaline, was formed once a week during washing meat-
smoking facilities.

Less polluted wastewater should be cleaned by flotation, fol-
lowed by the reagent deposition. Flotation within 1.5...2 hours 
eliminates almost half of the chemical consumption of oxygen. By the 
reagent method, using hydrated calcium oxide, previously activated 
by ultrasound, and the coagulant sulfate FeSO4, we achieved a de-
crease in the CCO practically to standard indicators. 

For the purification of more concentrated wastewater with high 
alkalinity, only reagent treatment is required, because of very intense 
foaming and carrying out the liquid phase (50...70 %) during flota-
tion. Calcium hydroxide, activated by acoustic oscillations of ultra-
sonic range, should be used as reagents and iron (II) sulfate should 
be used as a coagulant.

Based on the performed studies, the technology of wastewater 
treatment at meat processing enterprises with incomplete produc-
tion cycle was proposed. It covers the following main stages: waste-
water neutralizing, preliminary rough treatment on the bulk filter, 
stage-by-stage reagent treatment, filtering, and decontamination. 

Keywords: highly concentrated wastewater, mechanical treat-
ment, floatation, coagulants, cavitation, biological treatment.
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The basic indexes of efficiency of the HSE management system 
were estimated. The algorithm is the basis for mathematical model-
ing of a control occupational health and safety management system. 
The developed algorithm, in contrast to the existing ones, involves 
a series of steps to determine the effectiveness of the system of labor 
protection management and identification of the factors of injury 
at an enterprise. The essence of the method lies in the fact that the 
resulting method makes it possible to determine the level of the OH 
and the effectiveness of the HSE management system.

We have formed a mathematical optimization model to increase 
the security of the working environment, taking into account the 
nonlinearity of the dependencies between the effectiveness of mea-
sures, which normalize the factors of the work environment, and 
their cost.

The analysis of seniority and age groups was conducted, as well 
as dust, noise, vibration, and temperature gradients in the under-
ground conditions. The analytical relations between the coefficients 
of the state of occupational health and safety and risk levels were 
established, which provides an opportunity to determine the effec-
tiveness of the occupational health and safety management system 
in the future. It has been shown that the social effect when using the 
proposed method is 11 %.

The developed unified technique differs from the existing ones 
by the next proposed additional steps:

– the of hazardous and harmful production factors were proposed;
– a generalized ratio of the condition of occupational health and 

safety was proposed.
All of these components, in turn, will allow improving the as-

sessment of working conditions at an enterprise and determining 
whether the HSE management system is functioning properly.

need radical revision. Such changes are necessary to be directed to 
supplementing existing methods with the standards and regulations 
of development of territorial and strategic EIA. Therefore, the stud-
ies in the field of strategic environmental analysis (SEA), aimed at 
establishing relationships between SEA and EIA were conducted. It 
was found that it is a challenge that SEA bears a descriptive charac-
ter, and at present, the intense work on drafting the laws on SEA in 
Ukraine is in process.

The tool of supporting strategic environmental assessment of 
projects of development of territorial formations and urbo-ecosys-
tems of different scales in conjunction with the EIA was proposed. 
This procedure is based on the application of techniques based on 
the use of indices and environmental risks, as well as the project ap-
proach. The applied approach will allow us to establish a relationship 
between a project, ecosystem and the territory. 

Keywords: strategic environmental assessment, assessment of 
impacts on environment, environmental risk.
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We performed modeling of the processes of destruction during 
recycling of rubber-technical waste in line with the technology of 
multi-contour circulation pyrolysis. The purpose of the present 

The developed method is useful in the development of math-
ematical and software modeling in occupational health and safety 
management. The results of the study can be used by implementing 
the recommendations proposed for the mining industry and other 
industries.

Keywords: production factors, industrial injuries, occupational 
diseases, occupational risk management.
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Among the existing methods for removing the phosphates from 
water, the most effective and cheap is the method of ion exchange. 
The advantage of this method is the possibility to process regenera-
tion solutions with obtaining the liquid fertilizers or other useful 
products.

The processes of sorption of phosphates on the weak-base 
and strong-base anionites are investigated. We examined the 
dynamics of sorption of phosphates from the model solutions in 
the distilled and tap water depending on the form of ionite. The 
influence is established of the competing compounds of sulphates 
and chlorides in tap water on the effectiveness of removal of 
phosphate-anions. We explored the processes of regeneration 
of strong-base anionite in the phosphate and phosphate-sulfate 
form. The regeneration of anionite in the phosphate form was car-
ried out with the 10 and 15 % solutions of sodium chloride and 
the 10 % solution of ammonium chloride. In order to regenerate 
anionite in the sulphate-phosphate form, the solutions of sodium 
chloride were used at concentration 10 %. The regeneration so-
lutions contained sodium phosphate or ammonium phosphate, 
sodium phosphate-sulphate, respectively.

study is to develop a mathematical model for the process of thermal 
recycling of rubber-technical waste in line with the technology of 
multi-contour circulation pyrolysis. 

We developed a scheme of destructive transformations of the 
starting mass of waste, taking into account kinetics of the process of 
thermal decomposition of rubber and material flows of the formed 
phases in the equipment.

We constructed a mathematical model of kinetic regularities 
and of the rate of destruction of rubber-technical waste depending 
on the concentration of original and resulting components. Kinetic 
parameters and the reaction rate are used for subsequent modeling of 
the recycling process and for determining the end products of waste 
decomposition. 

Result of present research and theoretical modeling is the calcu-
lations of the concentration of gaseous and condensed substances – 
products of thermal decomposition of the original mass of waste, 
formed in the range of 450–600 °С.

Application of the given model is necessary when optimizing 
temperature modes of the equipment. The use of the model might be 
promising while creating industrial plants with a set productivity. 
It could also provide the possibility of recycling of different types 
of organic waste and their mixtures in line with the technology of 
multi-contour circulation pyrolysis. 

Modeling that was performed justifies the reasons and founda-
tions to control the process of repeated condensation and recircula-
tion of heavy condensed flows of vapor and gas mixture. Therefore, 
if one knows the original composition of vapor and gas mixture from 
the reactor, it is possible to optimize cooling temperatures in con-
tours to obtain the end product of required quality. 

Keywords: thermal destruction, recycling of rubber-technical 
wastes, material balance, concentration of vapor and gas mixture.
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The basin of the Dnepr river (Ukraine) has more than 350 ponds 
for industrial waste water and sludge, which, in the absence of envi-
ronmental protection measures, have a significant negative impact 
on the environment. 

The results of studies to determine the degree of the negative 
impact of ponds for industrial waste water and sludge on the water 
basin of the Dnepr river were given. It is revealed that the average 
annual concentrations of main pollutants exceeded the maximum 
permissible concentrations. The connection of pollution of the water 
basin with the flow of filtrates and surface flows from the territory of 
ponds for industrial waste water and sludges was defined.

The migration path of filtrates with soluble compounds of heavy 
metals in soil was studied. The obtained data were used to develop 
the scheme of entry of heavy metal ions from industrial waste water 
into surface and ground waters, the volume of the pond for industrial 
waste water and sludge.

The analysis of measures to improve the water quality in the 
Dnepr river in the area of location of one of the largest metallurgical 
enterprises in Ukraine – “Zaporizhstal” – was carried out.

It is shown that to reduce the negative impact of waste water 
and sludges from the main processes of “Zaporizhstal” on the water 
basin of the Dnepr river, it is expedient to modernize the gas cleaning 
equipment of the sinter plant and hydrotechnical facilities of recir-
culating water supply cycle for wet gas cleaning of blast furnaces.

The necessity of performing a set of research works for study-
ing the properties of accumulated deposits of scale in the areas of 
its discharge into the sludge pond with the purpose of its further 
utilization is proven.

Keywords: water basin protection, waste water treatment, 
heavy metals, sludge utilization.
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We established that the effective sedimentation of phosphates 
occurs at molar ratio (NH4)3PO4 and MgCl2 1:1, at optimum value 
pH=9. The optimal dosage of magnesium chloride and the value 
of pH are determined. This will provide 99.99 % sedimentation of 
phosphates from the regeneration solutions in the form of insoluble 
sediment. We proposed a method for removal from the regeneration 
solutions of the interfering compounds of sulphates in the form of 
gypsum, which will make it possible to repeatedly use these solutions 
for the regeneration of anionite. The essence of this method is the ad-
dition of chloride calcium to the solution, resulting in gypsum falling 
out into the sediment. The excess of calcium is removed in the form 
of calcium carbonate when soda is added. 

Keywords: ion exchange, anionite, selectivity, phosphate-ions, 
sulphate-ions, ammonium chloride, regeneration of ionite.
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Description of the behavior of fireproof means and coatings, 
including those swelling, in the moment of the formation of a 
thermal insulating structure is a special and complex task. In 
general, it covers both stages of the process of thermal protection: 
both heat transfer and subsequent swelling of the coating, which 
is formed during fire protection. In necessitates studying condi-
tions for the formation of barrier to thermal conductivity and 
the establishment of a mechanism of fire protection from layer 
to a layer of coke. Given this, we examined the process of fire 
protection with work of an impregnating solution and at swell-
ing of a fireproof coating. Data that we obtained revealed that 
the formation of volatile products under the effect of coating at 
high temperature occurs with the formation of noncombustible 
substances. We established experimentally that under the action 
of heat flow on the fireproof samples, intense release of inert gases 
occurs, as well as a reduction in the combustible, which leads to 
the effectiveness of fire protection in reverse order. It was found 
in the course of conducted tests that the intensity of the forma-
tion of noncombustible gases shifts toward elevated temperature 
with the formation of coked cellular material. Results of deter-
mining a swelling capacity of coating for the intumescent system 
demonstrated that under the influence of high-temperature flow, 
material combustion and weight loss of the coating is reduced by 
more than twice due to the formation of high-temperature com-
pounds; in this case, the time to reach a limit temperature grows 
as well. A coating under the influence of high temperature forms 
a significant coefficient of swelling, contributes to the formation 
of a thermal insulating layer of coke, which prevents wood from 
burning, as well as the passage of high temperature to the materi-
al. In general, the efficiency of wood fire protection revealed that 
the goods belong to the materials that are difficult to combust, 
which spread the flame over surface slowly and with low smoke-
generating capacity.

Keywords: protection means, fire resistance, volatile products, 
loss of weight, surface treatment, efficiency of protection.
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The differences in the effects of various bubbled gases on distill-
ery wastewater are revealed depending on the electronic excitation 
energy of water molecules and the formation rates of radicals H and 
HO that are strong oxidants of the process.

It is determined that the destruction of organic impurities in 
distillery wastewater can be described with the use of the first-
order kinetic equation. The research has confirmed the synergistic 
effect of the joint action of cavitation and nitrogen in the distillery 
wastewater treatment. The study has determined the relative series 
of the effects of the nature of certain gases on the cavitation treat-
ment of distillery wastewater and proved that the most effective 
nitrogen dioxide can increase the degree of the wastewater treat-
ment by 46 % compared to the effect of ultrasound alone. Given the 
growing problem of inadequate industrial and domestic wastewater 
treatment, the development of innovative technologies is particu-
larly important. The use of the proposed cavitation technology for 
the treatment of wastewater from distillery plants can reduce or 
even completely eliminate the negative impact of contaminants on 
the environment.

Keywords: cavitation treatment, wastewater, gas nature, chemi-
cal oxygen demand (COD), the degree of destruction of organic 
compounds.
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The tendency to preserve water resources and rationally use 
natural waters promotes finding new methods and improving the 
existing methods of wastewater treatment. Using the phenom-
enon of cavitation to intensify the treatment processes we have 
proposed saturating the cavitation zone with various gases such 
as nitrogen, oxygen, and the mixture of nitrogen and oxygen in 
the ratio of 1:1.

The study focuses on the impact of the nature of bubbled gases, 
both with ultrasonic treatment and without it, on the changes in 
the chemical oxygen demand (COD). The calculated effective rate 
constants for the destruction of organic compounds in distillery 
wastewater have proved that the highest value of 1.2 10-4 sec-1 is 
achieved through bubbling nitrogen in the cavitation zone. The 
use of nitrogen alone allows reaching the effective rate constant 
value of 0.7 10-4 sec-1 vs. 0.2 10-4 sec-1 in case when ultrasound is 
used alone. The highest degree of water treatment in cavitation 
conditions (63 %) is achieved in the presence of nitrogen, and the 
lowest (38.8 %) – of the mixture of nitrogen and oxygen in the 
ratio of 1:1.
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model of its operational efficiency. Physical essence of this factor 
is that it makes it possible to take into account the influence of 
temperature of exhaust gases of the diesel engine at the inlet to 
the housing of the filter, which affects the course of processes of 
condensation of products of incomplete combustion of fuel on par-
ticulate matters and coagulation of particulate matters themselves 
in the flow of exhaust gases and, as a consequence, dimensions of 
particulate matters. The temperature of exhaust gases in such state-
ment varies depending on location of the filter along the exhaust 
tract of the diesel engine (due to processes of extension of exhaust 
gases flow and heat exchange with the environment), as well as by 
the modes of external velocity characteristic of the diesel engine. 
Such influence was explored experimentally at the engine test 
bench with the autotractor diesel engine 2Ch10.5/12. The methods 
of obtaining the source data for the construction of the coefficient 
were described. Ecological parameters of exhaust gases of the diesel 
engine for different locations of the filter, received by direct and 
indirect measurements, were approximated by the linear regres-
sion method and formed the basis for the definition of numeric 
values and the formula to determine layout factor of the exhaust 
system. We established and mathematically described quantitative 
and qualitative relationships between indicators of operational ef-
ficiency of the particulate matter filter and the temperature of ex-
haust gases of the diesel engine 2Ч10.5/12 at the inlet to the filter.

Keywords: technogenic ecological safety, diesel engine, particu-
late matter filter, efficiency of cleaning, nanomaterials.
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ea, it can be said that the general pollution resistance of natural 
waters is low.

The main indicators characterizing quality and use of water from 
this source were considered. Coming of industrial effluents from ore 
mining and processing facilities and metallurgical production of 
the integrated metallurgical plant has led to a significant change in 
the physicochemical parameters of the aquatic environment, which 
limits this water use.

In general, the irrigation indices calculated in this work comply 
with the norms. However within the city limits (pond-cooler), water 
is characterized by an elevated pH (>8), which is already a limita-
tion for the use of pond water for irrigation. It should be noted that 
water containing CO2>1.5 mg-equ./l and pH>8.4 has limitations for 
irrigation of crops.

The obtained data are important for the use of water for the 
needs of population and the city-forming Magnitogorsk Metallurgi-
cal Works PJSC.

Keywords: geological structure, industrial effluents, hydro-
technical test; pH value, heavy metals, mineralization, irrigation 
indicators.
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