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ABSTRACT: The quality of the surrounding air is significantly influenced by the anthropic 

activities that generate a variety of polluting chemicals. The presence of pollutants in the air is a 

topical issue, as it has short, medium and long term effects on health. The present paper presents 

aspects related to air quality highlighted both by the degree of loading with various chemical 

pollutants, as well as its contamination and its epidemiological role. 
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1. INTRODUCTION  

 
 The air quality is characterized by 

the dynamics of the statistical indicators 

of air quality and their evolution over 

time. The atmosphere can be affected by 

a variety of solid, liquid or gaseous 

substances. At the European Union level, 

there are unanimously accepted limit 

values that define air quality, which is 

one of the areas for which many 

legislative acts have been elaborated and 

adopted, transposed also in the national 

legislation with the obligation to 

implement them. By virtue of the 

normative acts, at European and national 

level, the strategic objectives in the field 

of atmospheric protection are the 

following: the improvement and 

extension of the national system of air 

quality monitoring, the reduction of the 

noise and vibration level in the residential 

areas, the prevention and control of 

industrial pollution.  

The atmosphere is the largest and at the 

same time the most unpredictable vector 

of propagation of pollutants, the effects 

of which are directly and indirectly felt 

by humans and by other components of 

the environment. Based on these 

considerations, it is necessary that the 

prevention of air pollution is a problem of 

public, national and international interest. 

The state of the atmosphere is highlighted 

by the level of impact pollution with 

different pollutants, the quality of 

atmospheric precipitation, the situation of 

atmospheric ozone, the dynamics of 

greenhouse gas emissions and some 

manifestations of climate change. 

  Monitoring of air quality involves 

tracking the sources and emissions of 

atmospheric pollutants, transferring 

pollutants into the atmosphere, the level 

of pollutant concentrations in the 

atmosphere and their spatio-temporal 

distribution as well as the effects of 

atmospheric pollutants on humans and 

the biotic and abiotic environment [1]. 

 The air contaminated by the 

emanations of pollution sources 

undergoes a series of processes which 

generally result in a gradual reduction of 

their concentration, until their complete 
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disappearance from the air, a process 

called air self-purification. Typically, this 

process is effective enough to maintain a 

normal air composition. When the 

amount of pollutants is too high or when 

the power of self-purification of the air 

decreases, the concentration of impurities 

can become dangerous for the exposed 

community. 

The self-purification of the air is 

accomplished by two basic mechanisms, 

namely: dilution of the pollutants 

eliminated by the source - the dilution 

becomes easier and in a shorter time, the 

lower the concentration of impurities in 

the air, the deposition of pollutants on the 

soil by sedimentation [2]. 

 

2. CHEMICAL POLLUTANTS AND 

THE EFFECTS ON HEALTH 

 

 Irritant pollutants, the most 

widespread atmospheric pollutants, are 

represented by gases such as sulfur and 

nitrogen oxides, ammoniacal nitrogen, 

chlorine, ozone, other oxidizing 

substances, but also by the breathable 

particulate matter PM10 and PM2.5 

resulting from both combustion 

processes, as well as from the circulation 

of vehicles or from technological 

processes.  

The acute effects of irritating pollutants 

on health are translated by favoring the 

occurrence of acute upper airway 

infections, ocular infections, adverse 

evolution of chronic respiratory and 

cardiovascular diseases (complications, 

death). Chronic effects occur at moderate 

levels of exposure over long periods of 

time, on the order of years. However, 

their dominant effect is achieved at the 

level of the respiratory system and can 

cause at high concentrations acute 

accidental intoxication with severe 

airway mucosal injury and toxic 

pulmonary edema. Only under accidental 

air conditions can concentrations be 

reached capable of producing acute 

intoxication. Depending on the pollution 

levels, acute effects and chronic effects 

are distinguished. The acute or immediate 

effects of the irritant pollution were 

found in areas where the concentration of 

the irritant substances reached very high 

levels and in which it was accompanied 

by an alarming increase of the mortality 

of the exposed population and a large 

number of serious cases of disease. 

Asphyxiating pollutants include those 

substances whose predominant 

pathogenic effect is represented by 

hypoxia or anoxia by blocking the intake, 

transport or use of oxygen in metabolic 

processes, the number of substances in 

this group being quite high: CO, H2S, 

HCN, cyanides, etc. Of these, the most 

widespread atmospheric pollutant is 

carbon monoxide, while the other 

pollutants mentioned appear only in 

certain industrial processes, constituting 

important health risks only in accidental 

conditions [3,6]. 

Systemic toxic pollutants act on the 

various organs and systems of the body, 

the action being specific to each 

pollutant. The main pollutants with 

systemic toxic action are lead, cadmium 

and mercury. 

The fibrous pollutants once penetrated 

into the lungs cause a disorder in the 

distribution and arrangement of collagen. 

They are generally associated with 

exposure to powders, being involved in 

the etiology of the oldest occupational 

diseases in history. Regarding the fibrous 

reactions that have occurred in the non-

professionally exposed population, there 

are controversies, some research talking 

about the "aged lung" that appeared in 

children in areas heavily polluted with 

dust. According to the European 

Environment Agency, fine powders in 

suspension and ozone at ground level are 

the main health threats due to air 

pollution. The EU program "A Clean Air 

for Europe (CAFE)", estimated a total of 

348,000 premature deaths per year 

caused by exposure to fine particles (PM 

2.5). At this level of exposure, the 
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average life expectancy is reduced by 

approximately one year [4,7]. 

In Fig. 1-3 presents the evolution of the 

annual average concentrations of some 

irritating pollutants monitored through 

the three automatic monitoring stations in 

Gorj County, between 2010 and 2017. 

The processed data were taken from the 

Gorj Environmental Protection Agency.

 

 
                      Fig. 1. Evolution of the average annual concentrations of SO2 

 
Fig. 2. Evolution of the average annual concentrations of NO2 

 
Fig. 3.  Evolution of the average annual concentrations of PM10 
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3. AIR POLLUTION AND THE 

EPIDEMIOLOGICAL ROLE 

 

 Due to the antimicrobial effects 

manifested by certain state parameters, 

such as temperature, humidity, oxygen 

concentration and ultraviolet solar 

radiation, air is not a favorable 

environment for the development or 

conservation of microorganisms. 

It is important to note, however, that air 

plays an important epidemiological role, 

constituting the transmission pathway for 

a large number of pathogens. Infectious 

diseases that are transmitted by air are 

found in the first place, as a frequency, at 

least in the temperate zone of the Earth's 

globe. Thus we have the infectious 

diseases of childhood (measles, rubella, 

scarlet fever, varicella, etc.), influenza 

and other respiratory viruses, 

microplasmosis, diphtheria, smallpox, 

tuberculosis, pneumonia, various 

respiratory mycoses, etc. There are 

diseases that, in addition to other means 

of transmission, can also spread by air, 

such as polio, tularemia or, more rarely, 

plague, coal, etc. Also, the pathogenic 

flora or airborne pathogen can cause 

infection of wounds or burns [4]. 

 The atmosphere does not have its 

own microflora that grow and grow in the 

air. However, it permanently contains 

microorganisms. From their point of view 

these are viruses, bacteria and fungi 

(microscopic fungi). The vast majority of 

these microorganisms come from soil, 

water surfaces and vegetation. 

The structure and density of the microbial 

flora in the air changes in the areas where 

there are human communities. In addition 

to germs in nature, germs adapted to 

human and animal parasitism (pollutant 

microflora) also appear, their density in 

air increasing according to the population 

density in the area. Also, the ratio of 

natural flora to human-origin flora 

changes, the latter being able to become 

precompartmental in room conditions, 

when there is unhealthiness, 

agglomeration and poor ventilation [5, 6]. 

 There are therefore two groups of 

microorganisms in the atmosphere: flora 

of nature and flora of human or animal 

origin. The flora of nature plays an 

important role in biological processes 

such as: fermentation, biodegradation of 

substances, etc. The flora of nature is of 

importance for human pathology insofar 

as microorganisms can constitute 

allergens. There are also in nature 

pathogenic fungi or actinomycetes, but 

the frequency of diseases caused by them 

is very rare. 

The polluting microorganisms are not 

found in the air as isolated microbial 

bodies but generally adherent to a certain 

substrate. For this reason it is considered 

that they are distributed in the air in 

different forms: drops of nasal, buco-

pharyngeal or bronchial secretion, 

bacterial dust. 

Regardless of the forms in the air, 

pathogenic germs or conditioned 

pathogens can cause disease of the 

exposed organisms first by inhaling 

contaminated suspensions, causing 

respiratory tract diseases or some 

infectious diseases, which have as their 

entrance into the respiratory tract. Also, 

by depositing them on wounds can cause 

the appearance of the suppurates [4,6]. 

 

4. CONCLUSIONS 

 The natural and anthropic 

activities generate a variety of chemicals 

but also a series of solid physical 

particles, vapors or gases, which are 

inspired by humans and, once penetrated 

into the body, can cause harmful effects 

on health through mechanical 

mechanisms - local irritation of the 

airways or Toxic mechanisms - by the 

action of chemicals. 

 The dominant effect of the 

irritating pollutants is manifested in the 
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respiratory system and can cause at high 

concentrations acute accidental 

intoxication with serious respiratory 

mucosal lesions and toxic pulmonary 

edema. 

 An immediate effect of the irritant 

pollution is the aggravation of the chronic 

noise, considered characteristic of the 

areas with a high degree of urbanization 

and industrialization. Among the factors 

characteristic of the urban environment, 

air pollution is the major etiological 

factor, and among the polluting agents 

the correlation has been made especially 

with the concentration of sulfur dioxide 

and air suspensions. 

 Air plays an important 

epidemiological role, constituting the 

transmission pathway for a large number 

of pathogens, the effects of which are 

directly and indirectly felt by humans and 

other environmental components.  
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