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Abstract: Atmospheric pollutants are a very wide range of substances that differ from one another 

in terms of their chemical properties and their effects on humans or the environment. The toxic 

potential of gases and vapors in achieving a higher or lower concentration and in achieving a 

particular receptivity depends on a number of factors that are related to the particularities of the 

toxic, the external environment and the exposed organism. In this paper we present aspects related 

to the air pollution, the health effects due to exposure to atmospheric pollutants, the factors that 

depend on the toxicity of toxic gases and vapors and the risk of illness due to the main categories 

of atmospheric pollutants.   
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1. Introduction  

  The chemical composition of atmospheric air is characterized by the fact that most of 

the atoms are in the gaseous state and the main components, nitrogen and oxygen, are in the 

free state and in intense exchange with the hydrosphere and lithosphere atoms. At the land 

surface, the highest amount of oxygen is produced by the forests, nearly 50 times higher than 

the rest of the vegetation, so forest deforestation significantly affects chlorophyll assimilation 

and reduces oxygen. Decreasing partial oxygen pressure has the effect of establishing tissue 

hypoxia. In the case of long-term oxygen therapy, when there is an increase in O2 partial 

pressure, there are some risks such as acute pulmonary edema, increased alveolar capillary 

permeability, alveolar haemorrhage, capillary endothelial necrosis, diffuse interstitial fibrosis, 

culminating in saturation of the neuron oxygen (hyperoxia) [1]. 

  Carbon dioxide is of great importance both at the ecological level and individually, 

although it is very low in atmospheric air. Present in the atmosphere at a concentration of 

about 0,03% is strictly necessary for preserving the biosphere balance but at concentrations 

above 30% people and animals are suffocating. It dissolves in the blood without combining it 

with hemoglobin and its toxic action is exerted on the nervous and muscular system. Carbon 

dioxide is one of the main gases responsible for generating global warming. The phenomenon 

of greenhouse effect is necessary to maintain life on Earth, otherwise it would cool down, 

freeze the seas and oceans, and life would disappear, but there is a tendency to increase global 

warming due to air pollution primarily with CO2. The intensification of the greenhouse effect 

due to increases in methane, nitrous oxide, ozone and CFCs is now as high as that resulting 

from the increase in carbon dioxide [2,3]. 

  In the conditions of rising average temperatures, the risks to the health of the 

population and the more aggressive appearance/manifestation of epidemics increase. As a 

result, measures must be taken to protect and educate the population in order to adapt to the 

new conditions. 

  Increasing the concentration of CO2 at 3-4% (100 times greater than the natural), when 
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equaling the existing concentration in the alveolar space, produces a series of disorders such 

as: tachypnea, dyspnea, chest tightness, hypertension arterial, sensory disorders. Above these 

concentrations, obvious signs of intoxication (headache, dizziness, nausea, vomiting) occur. 

At concentration of 8%, loss of knowledge occurs and 10% death. If exposure is at 20%, 

death is rapidly established by respiratory center paralysis [4,5]. 

  Atmospheric nitrogen has high affinity for adipose and nervous tissue due to its high 

lipid solubility. Pathological manifestations can occur at the air intake at high pressures or 

sudden drop in atmospheric pressure. When the partial pressure of blood nitrogen decreases 

due to the decrease in inspiratory air pressure, the nitrogen passes from the tissues into the 

bloodstream and is eliminated by the respiratory tract. The pathological manifestations that 

occur are known as: compression syndrome (occurs due to increased partial pressure of 

nitrogen in the inspired air) in which saturation of neurons occurs in nitrogen. In the first 

phase there is a state of excitement with euphoria, tachycardia, psychomotor agitation, 

disorientation, then a state of inhibition with somnolence, bradycardia, bradypnea, exitus 

respectively decompression syndrome occurs, when the nitrogen passes from the solvated 

state to gaseous, and there is a risk of embolism. The first symptoms appear with paresthesia, 

muscle cramps, subcutaneous emphysema, but major accidents can also occur with the 

intersection of large vessels (myocardial infarction, pulmonary infarction, paralysis, arthritis, 

and as chronic manifestations, degenerative myocardial lesions, arthrosis) [6]. 

 

 2. Atmospheric pollutants and harmful effects on health 

  The most widely used classification of pollutants was based on their aggregation 

status, as this is the key to expressing the concentrations and effects produced. After this 

classification we have two categories of pollutants: 

 • suspensions, which include pollutants dispersed in the air in a solid or liquid state of 

aggregation; 

 • gases and vapors that are mixed with air as a molecular dispersion. 

  The main sources of air pollution can be classified as: 

 - natural sources that have a low polluting potential and pose problems only when they 

occur in populated areas. Thus, in sandy areas where sandstorms occur, there has been an 

increase in the incidence of acute respiratory infections, nodular lung fibrosis lesions. 

 - artificial sources that are the main cause of air pollution. Of these, the most important 

are combustion processes, transports and various technological processes. 

  Energy sources are currently mainly represented by coal, oil and its derivatives and 

natural gas. Both coal and oil eliminate significant amounts of pollutants from combustion, 

the amount of which depends on the quality of the combustion process and the purity of the 

fuel. The combustion gases are formed, in addition to carbon dioxide and nitrogen oxides, of 

sulfur dioxide, carbon dioxide, hydrocarbons, aldehydes etc. Suspended components are ash 

particles, of mineral nature, uncharged coal particles, or in the case of coal containing large 

volatile components, soot particles. Also, the combustion of coal produces, through pyrolysis 

and distillation processes, a series of polycyclic aromatic hydrocarbons, some of which have a 

carcinogenic effect, such as 3,4-benzopyrene [7]. 

  From the means of transport, motor vehicles are the main source of pollution, both by 

their large number and by the amount of polluting substances they eliminate. Of these, the 

most important are hydrocarbons, including polycyclic aromatic hydrocarbons, carbon 

dioxide, nitrogen oxides and lead. Hydrocarbons resulting from the combustion of gasoline in 

internal combustion engines result in the formation of photochemically oxidizing substances 
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under the influence of solar radiation by reaction between these hydrocarbons, nitrogen oxides 

and atmospheric oxygen. This type of pollution is characteristic of the localities with intense 

traffic and very sunny days, so-called photochemical oxidation pollution. 

  The chemical industry pollutes the atmosphere with very different substances 

depending on its profile. In particular, the removed products are gaseous and rarely in the 

form of suspensions. Of the most harmful suspensions eliminated in the atmosphere by these 

industries, we report fluoride compounds from the chemical fertilizer industry, lead in the dye 

industry, detergents etc. Of the most common polluting gases we mention sulfur dioxide and 

sulfuric acid emanating from superphosphate fertilizer plants, sulfuric acid plants, paper 

factories, the textile industry or the pharmaceutical industry [8]. 

 Action of powders on the body 

 Maximum dustiness is exerted at the level of the of the pulmonary alveoli, so they 

must be retained in the airways. They achieve the retention of a significant proportion of the 

suspended particles entering the respiratory system. 

Overdosing of these means may result respiratory illnesses. Holding powders in the airways 

protects the pulmonary alveoli, the most sensitive area of the lung. Drought-retained lungs 

exert their harmful action depending on their properties and the quantity retained. 

 The toxic action of dusts is made by toxic powders that penetrate the body causing a 

poisoning with physiological pathology, clinical picture and characteristic anatomo-

pathological aspect, regardless of the way of penetration. Lead aerosols or lead compounds 

will give rise to saturnial intoxication. Similarly, aerosols of fluorine, arsenic or other toxic 

substances will behave. Toxic substances that are found in the atmosphere in the form of 

aerosols enter the body primarily through the respiratory tract, which increases the toxicity 

due to the enormous contact surface with the internal environment that the respiratory system 

confers and the direct passage into the general circulation. 

 Carcinogenic action. Inhalation of certain aerosols may favor the development of 

malignant neoformations, especially in the lung or larynx. Thus, cases of occupational cancer 

have been described in miners working on cobalt or uranium mines. Powders from uranium 

mines are radioactive, so the carcinogenic effect can be attributed to radon. Cobalt ore 

contains arsenic, a substance also considered to be carcinogenic. In the external environment, 

also carcinogenic powders, such as polycyclic aromatic hydrocarbons, in particular 

benzopyrene, resulting from combustion and condensation on the smoke particles, may also 

occur. 

 Infectious action. Powders can also drive a series of pathogenic germs, resulting 

either from germs removed from humans and adhering to dust particles, forming bacterial 

dust, or in production conditions resulting from the processing of contaminated animal 

products. 

 Irritating action. Certain categories of powders may have irritating action on the skin 

and especially the mucous membranes that come into contact. Their irritant action may be due 

to their hardness and shape (acicular, corners, harsh edges) causing mechanical damage, or 

may be the consequence of their chemical properties, primarily of causticity. The intensity of 

the irritation phenomena depends on the nature and concentration of the powders, as well as 

the adsorbent properties of powders, such as coal, which can fix irritating gases, thereby 

increasing their effect. 

 Fibrous action. This mode of action encompasses the pathological phenomena that 

arise from exposure to certain types of dust. The resulting irritation is characteristic of 

inhalation of the respective powder as an etiological agent such as silicosis [5,9]. 
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. 

 Pollutant gases and vapors enter the body primarily by the respiratory, but also by 

the skin or digestive tract. The penetration into the respiratory system provides the highest 

airflow absorption gas, the most intimate contact between the internal environment and the 

external environment being made by the pulmonary alveolus. 

   Irritant gases are air pollutants that, depending on their water solubility, will act on 

segments of the respiratory system. These pollutants are very common and include SO2, NO2, 

NH3, oxidizing substances, etc. Those with high water solubility, such as Cl2, SO2, will 

initially act on the upper respiratory tract and only later on the deep ones and the pulmonary 

alveoli. Those with lower water solubility, such as NOx, O3, can act from the beginning on 

the deep airways and on the alveoli. Irritant gases can act on all the mucosa they come into 

contact, their action being all the more intense as they are more soluble in water. Apart from 

the mucosa of the respiratory system, the ocular mucosa may also be affected in the event of 

high concentrations, causing conjunctive lesions [10]. 

 Factors thats depend the toxicity of toxic gases and vapors 

 The toxicity of a substance that pollutes the air in the form of gaseous substances 

depends primarily on the chemical nature and hence on the toxic potential of the substance. In 

achieving a higher or lower concentration, as well as in achieving a particular receptivity, a 

number of factors compete, which can be grouped into three categories: 

 • Factors related to the particularities of the toxic, primarily the chemical structure 

of the toxin and its power to react with cells in the body. In addition, there are a number of 

physical properties such as solubility, volatility, vapor pressure, boiling point, aggregation 

state, etc. It is also important the state of aggregation of the toxicant, the state of gaseous 

aggregation allowing for the easiest respiratory penetration. Aerosol-like toxins penetrate the 

easier the more they have a larger dispersion. Of the toxic factors, the concentration of gases 

and vapors and the action time of the body must be mentioned. 

 • Factors related to the external environment. From the properties of the external 

environment, those that most influence the toxicity of a gaseous substance are the physical 

properties of air, namely temperature, humidity and air currents. Air temperature influences 

the volatility and rate of evaporation of a substance, as well as the diffusion of gases into the 

atmosphere. Increased temperature also modifies the body's reactivity by increasing cardiac 

and respiratory rate, hyperemia of teguments, and sweating secretion capacity. In this way it is 

favored the penetration of toxins through the skin, their absorption by the respiratory tract and 

their spread in the body. Under high temperature, changes in gastric secretion, urinary 

excretion as well as increased metabolism, the body's responsiveness to toxic substances is 

increased. Air humidity alters the diffusion power of gases in the atmosphere, an increased 

humidity generally decreasing the diffusion. 

 • Factors related to the exposed organism. The responsiveness to toxic gases and 

vapors is different depending on a number of conditions, such as children and adolescents 

who have a higher receptivity. Women are also more sensitive to the action of toxins, this 

sensitivity increasing in times when the resistance of the woman's body is lower. Physical 

effort, by increasing respiratory and cardiac output, increases the absorption and spread of 

toxic gas and vapors in the body. Patients and convalescents also have an increased 

receptivity to toxic. There are certain diseases that decrease the strength of the body, such as 

chronic lung disease, anemia, liver or kidney disease, endocrine disorders etc [5,9,11]. 
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 Risk of illness due to asphyxiant and carcinogenic pollutants 

 Asphyxiant pollutants include those substances whose predominantly pathogenic 

effect is 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 common atmospheric pollutant is carbon monoxide, while the other 

pollutants mentioned appear only in certain industrial processes, posing significant health 

risks only under accidental conditions. 

 Carbon monoxide has incomplete combustion processes as the main source of origin. 

From the point of view of human exposure to CO, cigarette smoke may contain up to 4% CO, 

producing in the air of the lungs concentrations up to 400 ÷ 500 ppm at the moment of 

inhalation of the smoke. Effects on the human body are determined by the ability to form with 

hemoglobin in the blood (Hb) a complex, carboxihemoglobin (COHb) by replacing O2 fixed 

on hemoglobin, by blocking the blood oxygen fixation capacity. The time at which the COHb 

blood balance is achieved depends both on the CO concentration in the air and on the volume 

of pulmonary ventilation, in his turn determined primarily by physical activity. The 

asphyxiant effect of CO is determined by the hypoxic forms produced by reducing the amount 

of circulating oxyhemoglobin, determining the immediate (acute) effects and long-lasting 

(chronic) effects. Normally, there is a proportion of COHb in the blood as a result of exposure 

to low CO concentrations in the air and especially endogenous CO formation resulting from 

hemoglobin metabolism. Concentrations of 0,5% ÷ 0,8% COHb in blood are the normal 

condition for people without exposure to exogenous CO. Up to 2% COHb in the blood may 

show the first signs of hypoxia tolerated without subjective manifestations by most people. 

Between 2 ÷ 10% COHb in the blood may show the first signs of hypoxia, tolerated without 

subjective manifestations by most people. There have been described in some people sensory 

and psychomotor changes of visual acuity, chromatic sensitivity, manual dexterity, decreased 

intellectual performance. Although there are no detectable functional impairments, these 

levels of COHb have been shown to cause obvious effects in people with cerebral circulation, 

alcohol, sedation, antihistamines, or hypotensive substances. Between 10 ÷ 20%, in addition 

to the phenomena described above, headache, obvious decrease of physical and intellectual 

performance, between 20 ÷ 40%, the phenomena of acute intoxication with intense headache, 

dizziness, nausea, adynamics, sensory disorders, at concentrations above 40 % loss of 

consciousness is established, and over 60% COHb in blood death occurs shortly. Long-term 

exposures at higher concentrations with COHb values above 15% can cause serious 

myocardial damage. The significant decrease in myocardial oxygen saturation observed at 4% 

COHb levels may increase the risk of acute cardiovascular disease, especially in those with 

ischemic heart disease. Excessive 5 to 10% COHb values in the blood through changes in 

vascular permeability favor deposition of atheroma in the vascular wall. This partially 

explains the higher frequency of atherosclerosis in smokers or people exposed to relatively 

high concentrations of CO.  

 CO also affects the embryo and fetus, COHb crossing the fetoplacentar barrier. 

Exposure of pregnant women to high concentrations of CO, including smoking, increases the 

frequency of congenital malformations and, in particular, causes fetal hypotrophy at birth 

[9,12,13]. 

 Hydrogen cyanide enters the body by respiratory, cutaneous or digestive tract. It 

spreads in all tissues but does not accumulate. The toxic action of cyanides is due to its ability 

to inhibit some enzymes, especially the cytochromoxidase involved in the respiratory chain. 
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 By interrupting the respiratory chain and preventing the use of oxygen by the cells, the 

cyanide causes cell asphyxia, although the blood remains saturated with oxygen. The nerve 

cell is particularly sensitive. The lethal dose is 100 mg HCN for oral ingestion or 300 mg / m
3
 

HCN (270 ppm) in air. Symptoms of cyanide acid poisoning are: bitter taste, chest depression, 

anxiety, violent headache, nausea, vomiting, respiratory and cardiovascular disorders, 

convulsions followed by coma and even death. In low doses, intoxication is manifested by 

neurovegetative disorders such as headache, asthenia and insomnia, and mild reversible 

digestive and respiratory disturbances [5,14]. 

 Carcinogenic substances present in the atmosphere can be classified as organic 

carcinogens and inorganic carcinogens. Through the organic ones are polycyclic aromatic 

hydrocarbons, primarily 3-4 benzopyrene, considered to contribute to the development of lung 

cancer. The influence of air pollution on the development of bronchopulmonary cancer has 

been taken into account, starting from the fact that this disease marks an important increase in 

the last century, an increase that has increased over the last 45 years. The age of cancer 

incidence coincides with the process of industrialization and urbanization, being characteristic 

of developed countries. Another aspect is related to the fact that there is a difference between 

the incidence of disease in urban and rural areas. Finally, the decisive factor presented that the 

presence of polycarboxylic aromatic hydrocarbons, especially 3-4 benzopyrene, was 

highlighted in the urban atmosphere. The existence of this factor was considered sufficient to 

allow the hypothesis of a possible correlation between lung cancer and pollution. This 

correlation, however, was made with a lot of difficulty because the effect of pollution 

overlaps the effect of smoking, which is recognized as the main carcinogen to which the 

bronchial epithelium is subjected. The effect of pollution in triggering the disease appears to 

be much lower than that of smoking. Clearly, the incidence of lung cancer is higher in 

industrialized and urbanized areas of the world [9,15]. 

 Experimental data also contribute to the elucidation of the carcinogenic effect of 

polycyclic aromatic hydrocarbons through various metabolic pathways, with the potential for 

the formation of metabolites with a strong carcinogenic effect. Carcinogens are also 

considered to be organic substances such as aromatic amines, mainly -naphthylamine, 

responsible for the occurrence of bladder cancer. These substances appear especially in the 

aniline coloring industry. 

 Another carcinogenic substance is vinyl chloride that can produce after a large number 

of years of liver angiosarcoma exposure. The disease was observed in particular at workers in 

polychlorinated vinyl plants, but there is also the risk of unprofessional illnesses when using 

the substance as such. It has been found that this substance is also formed at the incineration 

of plastic waste containing vinyl chloride. Also a carcinogenic effect demonstrated also 

organochlorine insecticides. Among the inorganic substances that have a carcinogenic effect, 

we mention As, Cr, Be, Se, Co, substances mainly originating from industrial pollution [16]. 

 

3. Conclusions 

 In the action of air pollution on health, we distinguish the direct action, characterized 

by the pathogenic effect of the pollutants according to their nature, concentration and time of 

action, and the indirect action resulting from the harmful effect on the environment. 

 The direct action distinguishes the immediate (acute) effects and the late (chronic) or 

long-lasting effects. Immediate or acute effects are characterized by changes in health that 

follow shortly after exposure to atmospheric pollutants. In this type of effect, we have acute 

toxic effects or changes in health if exposure to elevated concentrations of pollutants causes 
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aggravation or decompensation of pre-existing diseases. In general, immediate effects are 

characteristic of high levels of air pollution. The late or chronic effects are due to the exposure 

of the population for long periods at moderate concentrations of atmospheric pollutants. Their 

impact on the human body generates in time the pathological phenomena, which can be 

represented by years or decades. Atmospheric dusts primarily affect the respiratory system. 

They penetrate into the respiratory system and can reach the pulmonary alveolar level. The 

harmful action of powders, which is dependent on their properties and the quantity retained, 

can be regarded as a toxic action, carcinogenic, infectious, fibrotic. The toxicity of airborne 

pollutants in the form of gaseous air depends primarily on their chemical nature. Irritant gases 

are air pollutants (SO2, NO2, NH3, oxidizing substances etc.) which, depending on their water 

solubility, act on the respiratory system. Those with high water solubility (Cl2, SO2) act both 

on the upper respiratory tract and on the deep and the pulmonary alveoli. Asphyxiating 

pollutants (CO, H2S, HCN, cyanides etc.) act by blocking the intake, transport or use of 

oxygen in metabolic processes, posing significant health risks only under certain conditions. 

 The number of substances with certain or potential carcinogenic effects is constantly 

increasing, with a significant number of these substances being found among atmospheric 

pollutants. Experimental research has shown that the carcinogenic effect of polycyclic 

aromatic hydrocarbons is due to the formation of metabolites with a strong carcinogenic 

effect. 
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