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Air pollution is the result of emissions of polluting substances from various sources. Various industrial
operations and energy production from fossil fuels represent the most important stationary sources. The
largest amounts of particulate matter and sulfur oxides originate from them. Mobile sources of pollution
in underdeveloped countries still represent a small part of the total pollution, considering the relatively
underdeveloped traffic. In developed countries, however, these sources are significant, so the quantities
exceed stationary sources of pollutants. Incomplete combustion of fuel produces considerable amounts of
carbon monoxide. At the same time, at the high temperature of the car engine, oxygen reacts with otherwise
inert nitrogen, whereby a number of nitrogen oxides are formed, the most important of which to observe
are NO and NO, due to their role in subsequentreactions in the atmosphere and the creation of PM, . to PM,.
Namely, under the influence of sunlight, released NOx and hydrocarbons, together with other pollutants
from gasoline, react with each other, creating a series of dangerous products and floating particles.

Exposure to highly polluted air can cause a number of consequences. The plant reacts first, as the most
sensitive part of the plant-animal-human chain, while in highly polluted environments the effects are
obvious for all links of the chain. This increases the risk of respiratory infections, heart attack, stroke and
lung cancer. A link between short-term and long-term exposure to polluted air and heart disease has been
established. People who are already sick are more susceptible, as are children, the elderly and the poor
[1-5]. Harmful pollutants, which are closely related to increased mortality, are fine floating particles PM,
which can penetrate deep into the lung passages. Harmful effects can occur both after short-term (hours,
days) and long-term (months, years) exposure to polluted air. The various effects of exposure to particulate
and other air pollution were analyzed, and a proposal was made to the management of all interested parties
on how, through their activities and decisions, to reduce emissions into the air.
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Introduction

With the increase in all types of activity of modern man, huge
amounts of various pollutants are thrown into the air every day. The
atmosphere has the capacity to absorb certain amounts of gaseous
and particulate pollutants due to its dynamic nature. However, in cer-
tain meteorological conditions, this capacity narrows, so if the con-
ditions last longer, pollutants accumulate in one specific area, which
can lead to significant consequences, especially in urban areas. At this
stage of development and increase in production and consumption,
the concentration of polluting substances is constantly increasing,
which leads to changes in the natural composition of the air, not only
at the local but also at the global level. The first warning signs are
beginning to appear that there is a crisis in the survival of the envi-
ronment of healthy living, which warns of increased concern about
the control of sources of pollution.

Serious risks to the health of the population exist from exposure
to air polluted by floating particles and from exposure to ozone (0,),
nitrogen dioxide (NO,) and sulfur dioxide (SO,). Concentrations of
these pollutants are usually highest in urban areas of low- and mid-
dle-income countries. The presence of ozone is a significant factor
in morbidity and increased mortality from asthma, while nitrogen
dioxide and sulfur dioxide may also play a role in the development
of asthma, bronchial symptoms, pneumonia and reduced lung func-
tion, as shown by the UNICEF study “Clear the Air for Children”, from
2016. The European Environment Agency (EEA) has published a new
comprehensive assessment of “Air Quality in Europe 2022” in which
it presents the status of air quality in Europe, assesses the impact of
air pollution on the environment of healthy living, and determines
the sources of air emissions. According to EEA analysis, air pollution
continues to pose a significant risk to public health in Europe, caus-
ing chronic diseases and premature deaths. According to the latest
European Economic Area (EEA) estimates, at least 238,000 people
died prematurely in the EU in 2020 due to exposure to PM, . air pol-
lution above the WHO guideline level of 5 [ug/m?]. Nitrogen dioxide
pollution led to 49,000 and ozone exposure to 24,000 early deaths in
the EU [6-8]. In addition to premature death, air pollution disrupts
the environment of healthy living and creates significant costs for the
health sector. For example, in 2019, exposure to PM, ; particles led to
175,702 years of disabled life due to chronic obstructive pulmonary
disease in 30 European countries. Sufficient research has been con-
ducted on the adverse health effects of short-term exposure to PM, .
Under long-term exposure to air pollution, a higher risk factor was
found for exposure to PM, . (particulate matter less than 2.5 [ug/m?).
All-cause mortality is estimated to increase from (0.2 to 0.6) % per
each increase in pollution concentration of 10 [ug/m’] PM, Long-
term exposure to PM, . is associated with an increase in the risk of
death from cardiovascular diseases by (6-13) % for every 10 [ug/m?]
increase in PM, . concentration.

The paper will analyze the movement of polluting substances in
a dynamic system that is maintained and supported by natural and
artificial phenomena, with the assumption that movement over small
distances occurs most often by diffusion and over long distances by
drift. The environmental significance as a cause of disruption of the
environment of healthy living in the case of the initiation and trans-
mission of particulate matter (PM) will be observed.

Significance and Composition of Air

The physical properties, chemical composition and content of cer-
tain substances or chemicals in the air have a strong influence on the
environment of healthy living, on public health, and on the productiv-
ity and distribution of plants and the general living world. Air has two
basic functions: biological (primary) and production (secondary).
The primary function of air is to provide aerobic organisms with oxy-
gen and photosynthesizing organisms with carbon dioxide. Air is also
a source of nitrogen, a necessary ingredient of all living organisms.

The secondary function of air is based on the presence of oxygen
and other elements. The role of plants in the circulation of elements in
the biosphere is very important, especially in renewing oxygen in the
air. Oxygen is released in the process of photosynthesis, and thanks
to this, this process has a biological significance in addition to the
physiological one. Oxygen from the air is necessary in all processes of
combustion, obtaining heat and electricity, and thus also in numerous
other human activities.

Due to the swirling movement and flow of gases in the atmo-
sphere up to 90 [km] high, the composition of the air is uniform. In
this layer, the ratio of the content of oxygen (0,), nitrogen (N,) and
inert gases is constant. This is why this layer of the atmosphere is
called the homosphere. At an altitude above 90 [km], the components
of the atmosphere mainly move by diffusion, which is slow, which is
why its composition is not uniform, so this part of the atmosphere is
called the heterosphere. Air is a mixture of gases of constant compo-
sition and other compounds of variable content. The composition of
the air surrounding the planet consists of a mixture of gases and var-
ious particles in a solid, mixed and gaseous state. These PM impuri-
ties include dust, volcanic ash, soot, salt particles and other particles.
Water vapor and various gases exist everywhere and in every place in
greater or lesser quantities and concentrations. With his activity, man
consciously or unconsciously pollutes the air more and more inten-
sively. Dry air consists of 78[%] N, and 21[%] O,, the remaining 1[%]
is composed of co,, so,, 0,,NO,, etc.

Brief Overview of Particle Characteristics (PM)

Dust (PM - dust particles) is represented by particles smaller
than 10 micrometers, which have the ability to move freely in the
atmosphere. These particles reach the atmosphere during volcanic
eruptions, fires, soil erosion or from the sea. Anthropogenic sourc-
es include the formation of these particles by burning fossil fuels, in

Copyright@ : Krsto Mijanovi¢ | Biomed ] Sci & Tech Res | BJSTR. MS.ID.007912.

41381


https://dx.doi.org/10.26717/BJSTR.2023.50.007912

Volume 50- Issue 2

DOI: 10.26717/B]JSTR.2023.50.007912

power plants, incinerators or from various types of industry. The im-
pact on human health primarily depends on the size of the particle. It
is considered that the smaller the diameter of the particles, the more
risky they are for public health. PM  particles can easily penetrate to
the lower layers of the respiratory organs. In the case of nano-shaped
particles, we can talk about penetration even to parts of the cardio-
vascular system. Shorter exposure leads to irritation of the respira-
tory organs, more often to infections, and longer exposure can lead
to the development of major respiratory problems such as chronic
obstructive pulmonary disease or more serious diseases [9-11].

The shape and size of the particles is different. PM, particles
consist of a complex mixture of different substances, including soot
(carbon), sulfate particles, metals and inorganic salts such as sea salt.
PM,  particles can be emitted from any surface exposed to friction. A
significant contribution is also the appearance of so-called secondary
dust, due to the swirling of dust that already exists in mining, trans-
port, and construction. In the natural environment, there are several
sources that emit PM such as candles, hairspray or heating stoves.
Dust particles are a modern problem, so the governments of the EU

Figure 1: Sources of air pollution.

countries are required to plan a reduction in the amount of PM,;
emissions within the framework of the Convention on long-range
cross-border connections; “Convention on Long-Range Transbound-
ary Air Pollution” (CLRTAP).

Natural Sources of Air Pollution with Particulate Matter
(PM)

Natural sources of pollution include occurrences at sea and
oceans, some meteorological phenomena, then the effect of volcanoes,
natural radioactivity, forest fires, various combustions, erosion, ozone
created by sparking, uncontrolled emission into the atmosphere of
various gases and other substances. Natural systems also emit haz-
ardous substances, often to an extent comparable to anthropogenic
emissions. The difference between natural and anthropogenic sourc-
es is in the amount and type of polluting substances and the way in
which they are emitted. The largest emission of sulfur is from the
ocean, followed by biogenic processes. However, significant amounts
are also emitted from volcanoes during large eruptions directly into
the stratosphere. In such cases, the emission may have limited conse-
quences for the entire planet, (Figure 1).
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Fine dust particles and sulfate aerosols introduced by volcanic
eruptions into the stratosphere remain there for a long time (deposi-
tion time up to 5 years) and can lead to a decrease in the heat energy
that reaches the Earth through solar radiation. During an eruption,
fine particles of dust and aerosols can be ejected to a height of (40-50)
[km] and spread by air currents over long distances, which gives the
pollution a global character. During the eruption of the Krakatau vol-
cano on the island between Java and Sumatra in 1883, 2/3 of the is-
land flew into the air, carrying about 20 [km®] of dust (PM, . - PM, ) to
a height of 30 [km]. About 36,000 people died. The extent of pollution
is shown in ancient records where the time when dusk and darkness
reigned was called “the end of the world”.

Air Pollution with Oxides from Metal Mining

The mining of metals and non-metals pollutes the air to a greater
extent by the emission of dust and hazardous gases into the atmo-
sphere. About 40 million [t] of various raw materials are extracted in
the world, and (50 - 60) [t] of flotation tailings, which are risky for the
environment of healthy living, are extracted from just 1 ton.

The most dangerous pollutants that are created during the pro-
duction of aluminum are: pyralene from power plant transformers,
sodium hydroxide or caustic soda (NaOH) from red mud and fluoride
vapors (HF). During the pyrometallurgical processing of copper (Cu),
flue gases rich in dust, metal oxides and SO, occur. Flue gases contain
dust containing Fe, Co, Mg, Si oxide particles. The metallurgical pro-
cess of obtaining lead belongs to the group of dirty technologies, be-
cause in the stages of extraction, processing and obtaining Pb, hazard-
ous substances are released in the form of gases, PM dust containing
Lead (Pb) and Arsenic (As), tailings and wastewater containing Pb.
Zinc is found in the earth’s crust as sulfide ZnS. Through the process,
it is converted from sulphide to SO, of (93-97) [%)] sulphide sulphur.
During its processing, significant amounts of dust containing hazard-
ous substances are emitted.

Air Pollution with Sulfur Oxides

Sulfur can be found in the atmosphere in various compounds and
in various oxidation states. Above the sea, the wind creates aerosols,
which contain sulfates. Hydrogen sulfide (H2S) is produced by bio-
logical decomposition in the oceans and on land. It is oxidized to sul-
fur dioxide, so the persistence of H2S in the atmosphere is only a few
hours, Form (1).

H,5+3/20, > SO, + H,0 ..., (1)

The most important anthropogenic source of SO, is thermal pow-
er plants, from which large amounts of fly ash are released. By burn-
ing coal, elements: SO,, NO,, CO, are oxidized and appear in the form
of ash.

The burning of fossil fuels emits about 62 million [t] of sulfur into
the atmosphere annually. Smelting sulphide ores, which contain sul-
fur, releases large amounts of SO,, Form (2).

Cu,S+0, = 2Cu+ S0, (2)

The biggest polluting substance in the air is sulfur dioxide and it
occurs in pulp and paper factories, especially in populated areas.

Emissions, Emissions and Concentrations
Emissions and Immissions

Emission means the release of polluting substances outside build-
ings - pollutants (from chimneys, engines, pipelines) into the environ-
ment: air, water and land.

When studying the extent of pollution by a pollutant, it is import-
ant to determine:

a) Emission speed,
b)  Total emission

The emission rate is the amount of polluting matter expressed in
a unit of time: [g/sec] or in [%].

The total emission is the released amount of polluting matter ex-
pressed in grams per amount of released energy in joules []] or in
(kilograms of product [kg]). The term immission refers to the appear-
ance of gaseous, liquid and solid substances in the air layer immedi-
ately above the ground surface. It could be bigger than the show. Their
value refers to the concentration of pollutants in the air at a height of
(0 to 2.0) [m] from the ground level. They can be short-term or twen-
ty-four hours long. The value of the emissions depends on the speed,
strength and type of emissions from the surrounding sources, on the
distribution of polluting substances in the atmosphere, on the condi-
tions of their separation as a function of meteorological conditions
and on the type of matter (Table 1).

Table 1: Recommended values of the World Health Organization
(WHO).

World Health Organization
Value tipe
PM, PM,,
Mean annual value 10 pg/m® 20 pg/m®
50 pg/m®
Mean daily value 25 pg/m® He
max. 35 day/year

Maximum Allowed Concentrations

Maximum permissible concentrations (MAK) are mainly deter-
mined by how harmful they are to human health, that is, the limit of
possible harm is taken, according to any indicator: toxicity, general
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sanitary limit value, etc. for a longer period, does not cause patholog-
ical changes, does not violate the biological optimum for humans. The
air in which the concentration does not exceed the permitted limits
can be considered relatively clean air.

The maximum permissible emission (MDE) is introduced to
regulate the intensity of emission of pollutants from each individu-
al source of pollution. This value is linked to a certain product mass
or the amount of energy produced in a certain technological process.
That is why the World Health Organization issued recommendations
with the aim of achieving the lowest possible concentrations of float-
ing particles.

Conclusion

Environmental policy includes the measures necessary to achieve
the environment of healthy living and protection of the natural sys-
tem. Passing the law on air protection or reforming the existing law,
and its successful implementation, will enable future generations to
sustainably use the environment of healthy living. The main purpose
of enacting the law is to connect the legal regulation with the market,
such as the introduction of taxes and fees for air protection. Limiting
polluters to reduce emissions of polluting substances into the air is
done by: reengineering existing technologies, applying innovations
and innovations in production, using purification technologies, us-
ing the Cleaner Production strategy, while respecting environmental
standards and laws on environmental protection. Due to the extreme
importance of the issue of air pollution and protection on the one
hand and the great pressure on the atmosphere, the following tasks
arise:

a) Tothe bodies of the state union;

b)  Local community authorities,

c¢) Company management;

d) Management of educational institutions;

e) Management of health institutions
State Administration Bodies

Passing laws or reforming existing laws on environmental pro-
tection, and their successful implementation, will enable future gen-
erations to use natural resources sustainably. The main purpose of
passing the law is to connect the legal regulation with the market,
such as the introduction of taxes and fees for the protection of the
environment. The amount of the tax varies depending on the amount
of emission of polluting substances such as: CO, co,, so,, and the tax
for the use of pesticides, mineral fertilizers, etc.

Local Community Authorities

By developing sensitivity to the voice of the public, searching for
development solutions are strategic steps that lead to reduced emis-
sions. Company management: The use of synthetic materials, alterna-
tive/renewable energy sources, reengineering of production systems,
innovations in production, closed material flows and recycling is a
space for the action of managers and technologists in the direction of
sustainable development.

Management of Educational Institutions

Curriculum change in existing educational content is aimed at
developing skills to overcome problems from practice in relation to
harmonizing production and economy with environmental laws.

Management of Health Institutions

Monitoring of empirical data from practice and current data cov-
ered by the monitoring of large emitters of emissions to fulfill the role
of on-call, advisory and intervention-corrective factor in the social
community.
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