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Abstract

This work presents data on the general incidence of bronchial asthma in people depending on the annual
productivity of the waste incineration plant.
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Introduction

Municipal solid waste (MSW) poses a serious threat to the safety of the natural environment and public
health [1-3], along with solid industrial waste [4-11]. Every year, more than 54 million m* of MSW are
generated on the territory of our country, the main part of which is buried in 6,107 landfills and landfills
covering an area of almost 7,700 hectares and only partially processed or disposed of in incineration
plants (2%), in contrast to highly developed countries, which are known for the wide implementation of
modern technologies for processing and disposal of municipal solid waste [12]. Due to the increase in the
price of organic fuel, especially natural gas, the problem of using municipal solid waste as an energy fuel is
becoming more urgent in Ukraine. In such developed countries as Denmark and the Netherlands, the
prevalence of waste incineration is 54.3% and 36.6%, respectively [13]. Only during the period 1995-2014,
the prevalence of MSW incineration in EU countries almost doubled [14]. At the same time, it is expedient
to dispose of municipal solid waste at existing municipal CHP plants [15] with a generating capacity of
12 MW, which can operate on energy fuel (mixtures of municipal solid waste dehydrated to 20% relative
humidity and hard coal with a mass fraction of 16%) with an estimated lower with a heat of combustion of
10.99 MJ/kg [16]. Flue gases from waste incineration plants are a complex multicomponent mixture, in
which 27 ingredients have been identified and quantified [17], which can lead to respiratory diseases [18-24],
in particular, bronchial asthma.

Research results

In [25], regression models of the prevalence of such methods of municipal solid waste management as
burial and incineration are proposed. According to the data published in the materials of the article [16], the
lower heat of combustion of municipal solid waste is 6.285...8.38 MJ/kg, and under the condition of reducing
the moisture content of municipal solid waste from 43% to 20%, the lower heat of combustion of MSW is
9.14 MJ/ kg, the calculated lower heat of combustion of the mixture of coal and municipal solid waste is
10.99 MJ/kg. In work [26], using the proposed moisture meter [27], a study of the processes of municipal
solid waste dehydration with a screw press was carried out using the planning of a second-order experiment,
which made it possible to determine adequate quadratic regression models of dehydration indicators from the
main influence parameters. In work [28], a hydraulic drive scheme for dewatering and compacting municipal
solid waste during their loading into the body of a garbage truck, whose working bodies are equipped with a
hydraulic drive, is patented [29].

A study of the combustion properties of municipal solid waste in a fixed bed [30] established that a
decrease in the average particle size from 30 to 10 mm leads to an increase in the flame propagation speed
from 0.6 cm/min to 0.8 cm/min, which, in turn, in turn, significantly increases the rate of municipal solid
waste burning.



In the materials of the article [31], the dependence of the prevalence of MSW incineration with energy
utilization in developed countries on influencing factors such as country population density, gross domestic
product per capita, human potential development index, average geographical latitude of the country was
investigated. statistical data on the prevalence of MSW incineration methods in Ukraine in 2012-2019 are
given.

In work [33], it was established that the number of waste incineration plants in different countries is most
affected by GDP per capita, and the least by the average geographical latitude, while the index of human
potential development affects only indirectly through the effects of the interaction of factors, and an adequate
regression dependence of the number was also obtained of waste incineration plants in different countries in
the form of quadratic regression in logarithmic coordinates with 1st-order interaction effects.

The authors of the work [34] revealed a tendency to decrease the incidence of cerebral strokes, both in the
adult population as a whole and in the population of working age, and in the article [35], the regression
dependence of the incidence of cerebral stroke in the working-age population on the productivity of the
waste incineration plant was determined. In work [36], the regression degree dependence of the prevalence
of respiratory diseases in the adult population of settlements adjacent to the MSW disposal site on the
distance to the landfill was determined.

The article [37] states that among respiratory diseases, special attention should be paid to indicator
pathology with a high degree of dependence on environmental factors, in particular allergic diseases (allergic
rhinitis, bronchial asthma). In the materials of the work [38], a clear relationship between the dynamics of
the incidence of bronchial asthma and the level of man-made atmospheric air pollution with the main
industrial pollutants can be traced, since the peaks of emissions of pollutants and the growth of the incidence
coincide in time. The work [39] studied the correlation between the incidence of bronchial asthma in children
in the city of Khmelnytskyi and atmospheric air pollution in 2006-2010. An average correlation was
established between these indicators (R = 0.45) in the period 2006-2010 and a strong connection (R = 0.89) —
for 2008-2010. In the materials of the article [40], a strong direct correlation was found between the degree
of air pollution with dust and the general incidence of bronchial asthma in the adult population ( R = 0.88),
circulatory system (R = 0.91), ischemic sepsis (R = 0.89), allergic rhinitis (R = 0.72).

In [41], in particular, indicators of the general morbidity of the population in different years for bronchial
asthma in the Darnytskyi administrative district of Kyiv, on the territory of which the "Energia" waste
incineration plant is located, are given. These values are given in the table. 1.

Table 1. — Indicators of the general incidence of bronchial asthma in the population depending on the
productivity of the waste incineration plant [41]

Year 2011 | 2013 | 2014 | 2015 | 2016 | 2017
MSW burned, thousand tons [27] 252.5 | 1505 | 152.8 | 256.4 | 259.3 | 245.6
Prevalence of general incidence of bronchial asthma per 10,000 80.2 79.6 79 80.7 80.9 80.8
population

Using the data of table 1 by the method of least squares [42] with the help of the developed computer
program "RegAnalyz", which is protected by the certificate of copyright registration of the work [43] and is
described in detail in the work [44], it is possible to obtain a paired regression dependence describing the
influence of annual incineration plant productivity on the general incidence of bronchial asthma in people,
which requires further research.

Conclusion

Data are given on the general incidence of bronchial asthma in people depending on the annual
productivity of the waste incineration plant.
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