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AIR HYGIENE 
 

 

CHEMICAL CHARACTERISTICS OF AIR 

 

The air is a complex mixture of gases in proportions roughly constant in all parts of the 

world. It is composed of 79.02% nitrogen (N2), 20.08% oxygen (O2) trace rare gases in 

concentrations stable. Two other parameters related to local conditions are present: water vapor 

close to water and carbon dioxide (0.03 to 0.04%), which varies depending on proximity 

vegetables. 

Change normal air composition can influence the health of the body, either by varying gas 

concentration in the appliance or by change in atmospheric pressure. 

 

 

OXYGEN AND HEALTH 

 

Oxygen is in the air in a relatively constant concentration due to the balance achieved 

between production and consumption chlorophyll assimilation process of oxidative processes. 

Although it is estimated that the combustion process consumes large amounts of oxygen, it was 

shown that when the most unfavorable oxygen cannot be reduced by more than 3%, are known to 

decrease concentration of oxygen in the atmosphere up to 18% not cause problems. 

Oxygen consumption occurs during natural oxidative processes (burning fossil fuels, 

degradation of organic matter), fibers (oxidative processes performed by human activity, 

industrial) and respiratory act of humans and animals. 

Atmospheric pressure of 760 mmHg, the partial pressure of oxygen is 160 mmHg, but the 

pulmonary alveoli, because saturation water vapor partial pressure of oxygen is only 85-100 

mmHg. Under these conditions normal gas exchange takes place because the venous blood 

oxygen partial pressure is 46-47 mmHg. Partial pressure of oxygen at the cellular less than 83 

mmHg make rapid decrease in hemoglobin saturation gas. 

 

Oxygen deficiency 

This situation occurs in rooms with foul air, underground shelters, and wells deep in me 

deep from explosions etc. 

Oxygen concentration decreases to 18% fail disorders. Oxygen concentrations between 

18-15% of the body's compensatory effects occur: increased respiratory frequency and amplitude, 

increased heart rate and the number of red blood cells. Between 15-10% oxygen, the 

compensation is insufficient cerebral hypoxia occurring disorders and alkalosis. Oxygen 

concentration below 10% life is not possible. 
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Decreased oxygen partial pressure 

Partial pressure of oxygen decreases with decreasing altitude atmospheric pressure. It is 

known that for every 10.33 m altitude, atmospheric pressure decreases by 1 mmHg. 

Disturbances that occur during ascents vary in relation to health status, level of training, 

altitude and rate of climb. 

Pathological conditions that occur by lowering the partial pressure of oxygen are growing 

disease, altitude sickness and disease airmen. 

Disease occurs in healthy growing at an altitude of over 3,000 meters. Up to this height in 

healthy persons phenomena may be offset (respiratory and circulatory rhythm changes). Between 

3,000-6,000 meters disease is rising, especially in untrained individuals or those who do not 

know how to calibrate the effort. Disorders consist of: dyspnoea, tachycardia, tiredness, 

dizziness, drowsiness. In severe cases occur: epistaxis, haemoptysis, faintness, sometimes 

preceded phenomena of euphoria and loss of cerebral control of movement (at 6,000-7,000 m). 

These phenomena can be explained by decreased partial pressure of oxygen that reaches about 35 

mmHg, a value that does not allow oxygenation. Height of 6,000 m for those untrained and 

trained the 8,000 m are limits beyond which it is not possible ascent without oxygen mask. 

Flying airplane cabins ordinary unpressurized leads to disturbances caused by: decreased 

air pressure, oxygen partial pressure reduction, lowering air temperature average 1
0
C at 150 m 

altitude, engine noise and vibration, oscillation device voids caused by air and acceleration 

phenomenon. 

Airmen evil manifests itself: respiratory (tachypnoea with increased respiratory 

amplitude), circulatory disorders (tachycardia, hypertension, and cyanosis), gastrointestinal 

disorders (bloating, abdominal pain, vomiting), nervous system disorders (headache, dizziness, 

decreased attention, movement uncoordinated), visual (flying flies), pleasant tiredness, loss of 

consciousness and death. Air conditioning is performed binding jet makes these problems do not 

occur. 

Unpressurized airplane flight is contraindicated in individuals with myocardial injury, 

angina, decompensate valvular lesions, hypertension, congestive lung injury, pneumothorax, 

asthma, gastric or duodenal ulcer, severe anemia. 

Air sickness air travel appears to be manifested in unpressurized cabins: neurovegetative 

disturbances, feeling of imbalance, anxiety, pallor, cold sweat, nausea, vomiting. 

 

Life at altitude 

Over 20 million people live at an altitude of over 3,000 m, the highest elevation being 

5,000 meters habitable (Tibetan Plateau, Himalayas, Andes Mountains in South America). 

For maintaining good oxygenation of the blood in the lungs, people exposed to these 

conditions present a globular thorax and install a slight hyperpnoea. It also presents a 

compensation poliglobulia (7-8 million RBC/mm
3
 blood), increased erythrocyte hemoglobin load 

and increase the minute volume of blood. All cardiovascular and respiratory changes plus the 

endocrine explains the adaptability of people born and living at altitude. They have to cope with 

increased physiological demands especially in times of physical exertion. 

People from the lowlands which are set at high altitude are experiencing due to hypoxia 

disturbances in the central nervous system and peripheral tissues. In the first stage adaptation 

occurs through compensatory phenomena of functional reserve, reversible upon cessation of 

exposure, such as increased amplitude and frequency of respiration, rapid heart rate, increased 

blood flow, blood redistribution hypoxia-sensitive organs. In prolonged hypoxia describe 
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adaptive phenomena tissue: increased tissue resistance to lack of oxygen, increased anaerobic 

glycol lyses. 

Consequently, the body's oxygen through struggling cardiopulmonary phenomena 

humoral and tissue. 

Adapting to sick (lung and heart) is not possible because these devices function 

overloading, which are already compromised. 

 

Prevention of the disorders caused by lack of oxygen 

Fighting oxygen deficiency is a primary prophylactic measure for the rise to great heights. 

Use breathing apparatus at 5,000 m (oxygen and CO2) and compulsory from 8,000 m (pure 

oxygen). Over 10,000-12,000 m use oxygen machine is insufficient due to low atmospheric 

pressure; it becomes necessary to use costumes and pressurized cabins. 

Training required for pilots under hypoxia (artificial acclimatization in rooms) and a 

careful selection of employment. 

 

Disorders caused by excess oxygen 

Increasing the amount of oxygen in the inspired air does not cause disturbances than in 

large amounts and high pressure. Breathing pure oxygen at normal pressure within limited time 

decreases respiratory volume and respiratory rate. By breathing pure O2 at a pressure of one 

atmosphere for 24 hours there are some problems that arise due to damage lung tissue and 

nervous. If inhaled air has a pressure of 2 atm, the lesions appear after a few hours, and if the 

pressure exceeds 3 atm dies following convulsions, central nervous system lesions due to 

exceeding the "threshold voltage". 

Increasing the partial pressure of O2 may occur only under artificial conditions increased 

work pressure (divers, workers in caissons). 

Hyperbaric oxygen can be successfully used in therapy, if necessary transport large 

amounts of oxygen in plasma after blocking hemoglobin. This therapy is indicated for the 

treatment of anaerobic infections in plastic surgery, for better hem stasis and for preventing 

poorly vascularized tissue necrosis. 

 

 

CARBON DIOXIDE AND HEALTH 

 

Carbon dioxide (CO2) in the atmosphere is found in amounts from 0.03 to 0.04% 

concentration varies slightly in different points of the globe. Stability proportion of CO2 in the 

atmosphere is due to a balance between production and consumption of CO2 in nature. 

Carbon dioxide at concentrations of 1-2% produces polipneea is considered as 

"respiratory hormone." 

 

Major sources of production are: 

• human and animal respiration (a man removes 15-22 liters of CO2 per hour); 

• natural combustions soil; 

• nocturnal respiration of plants; 

• industrial combustions; 

• decomposition of organic substances; 

• transformation of surface carbonates bicarbonates in the seas and oceans; 
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• mineral springs; 

• remove volcanic. 

 

While these sources produce large amounts of CO2 daily consumption is as large and 

assimilation phenomena is achieved by chlorophyll and its setting by the water carbonates. 

In recent years, various researchers have reported an increase in CO2 in the atmosphere as 

a result of the substantial increase in energy necessary to produce combustion. When the CO2 

fixing capacity would exceed the ocean or use of vegetation, it is estimated that there would be a 

screening of infrared radiation from the ground, which would increase the temperature and 

consequently changes climate. 

 

The main causes of increased CO2 concentration in the atmosphere: 

• destruction of forests, especially in the equatorial zone, with lower CO2 fixation 

capacity, unveiling humus and hasten his release CO2 oxidation; 

• expansion of agriculture, with accelerated oxidation of organic matter in the soil and 

goes insecticides used in water cause phyto-plankton photosynthesis reduction; 

• combustion in transport, thermal power plants, industries, domestic outbreaks. 

In the contemporary period is noticed another phenomenon: a significant increase in 

atmospheric dust loading and especially particulate matter with diameter less than 5 microns. 

They come from natural processes (wind erosion, volcanic dust) and artificial (industrial 

sources). 

The absorption of solar radiation by suspended particles, solar radiation incident on 

ground rules may change. Consequences may be more important if fine particles reach the 

stratosphere where still, no longer driven by precipitation. 

 

CO2 concentration of 1% (foul/polluted air) 

Disorders that occur in people exposed to polluted air CO2 concentration was not due to 

changes in the physical properties of air, but polluted, which negatively affects the body's 

thermoregulatory processes. High levels of 5-10% of CO2 are carried in hermetically sealed 

rooms (shelters against gas, submarines, mines or deep wells) or in the offices of certain 

industries (breweries, sugar). 

Normally carbon dioxide from the combustion of tissue venous blood is brought into the 

pulmonary alveoli. Passage of the alveolar air is the difference in partial pressure of CO2 in 

alveolar air and blood (40 mm Hg in the alveoli and 46 mmHg in venous blood), as well as his 

ability distribution is 25 times higher than oxygen. 

With the increased CO2 in the atmosphere increases its partial pressure and the 

elimination of venous blood is altered, leading to a concentration in the tissues, plus air and CO2 

solubility in plasma. 
When the amount of CO2 in the air increases intensity occurring disorders and serious 

depending on the concentration achieved: up to 2% concentration no obvious abnormalities occur 

in about 3% occur dyspnea with hyperventilation, 4% appears tightness chest, restlessness, 5% 

occurring digestive symptoms (nausea, vomiting), 8-10% unconsciousness occurs, followed 

shortly by death and 20% death is sudden paralysis of respiratory nervous center. In such cases, 

we recommend removing CO2 from the atmosphere injured and performing artificial respiration 

as first aid. 
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NITROGEN AND HEALTH 

 

Nitrogen is found in the air at the rate of 79.02% and is used to dilute the oxygen 

concentration. Nitrogen circuit performs a kind of air reaching the plants and animals and the 

decomposition of organic substances in soil animal and vegetable, some passing nitrogen as 

ammonia in the air, the rest continue their cycle in the soil. 

Nitrogen from air at normal pressure is not injurious to the body. Pathological phenomena 

may occur when inspired pressure condition performed on workers in caissons and diving. By 

increasing the air pressure increases and the partial pressure of nitrogen, which is neutral, not 

enter into chemical combinations of elements in the blood or tissues, but dissolves in the blood 

and interstitial fluid to saturation. Different tissues have higher affinity to nitrogen (fat, nervous 

tissue), quickly becoming saturated. Tissue nitrogen saturation is carried out progressively; it is 

rapid at first but slows down as it approaches full saturation, which is carried out at about 4 hours 

after rising pressure. 

By lowering blood pressure nitrogen, due to lower inhaled air pressure (a condition that is 

done to rise to the surface of the diver or caisson worker) nitrogen moves from the tissues into the 

blood and eliminated through the lungs. Elimination is following the same exponential curve as 

the dissolution of the tissues where decompression is slow. In the event of sudden decompression 

occurs faster release of nitrogen from tissues, which lead to gas embolism because gas cannot 

fully dissolve in the blood. Location of gaseous emboli in vessels and in different tissues (lung, 

heart, nervous, fat, articular) causes the appearance of morbid phenomena known as 

decompression sickness. 

Clinical manifestations may be acute or chronic. Among the most common are acute 

myocardial infarction and pulmonary numbness and paralysis of the lower limbs, the hip or 

humeral arthritis, itching and subcutaneous edema. 

Chronic manifestations appear several years after the acute manifestation of the disease 

relief, or even without such an event existed. They translate into paralysis, arthritis or 

degenerative myocardial lesions or optic nerve. 

 

Preventing such accidents requires some measures: 

• selecting workers (should be rejected obese, alcoholics, those with cardiovascular, 

pulmonary, ear or sinus problems); 

• training workers exposed; 

• compliance with working time; 

• slow decompression; 

• using of gas mixtures (mixture of oxygen and helium, oxygen and hydrogen). 

 

Hyperbaric narcosis or "rapture of the deep" is a syndrome more common in divers to 

remain submerged for longer at large depths, namely nitrogen is due to all of its drugs, and 

translates into a state of excitement, euphoria and sensory disturbances. Those touched by this 

syndrome are confused and are not able to rise to the surface. For prophylaxis emergence of this 

syndrome require strict immersion time depending on individual strength and supervising divers’ 

surface with the possibility of reinstatement. 
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THE PHYSICAL CHARACTERISTICS OF THE AIR 
 

The physical characteristics of air are: temperature, humidity, airflow, radiation calorie 

(or both together form micro heats) plus ionization and atmospheric pressure. 

 

TEMPERATURE 

Temperature is determined by the intensity of solar radiation that heats the air and 

especially ground part and the latter changes temperature by convection currents. It recorded the 

lowest values in the morning before sunrise and afternoon highest when soil bulk stored solar 

heat. Annual variations in air temperature also occur under the influence of solar radiation and 

after heat stored in the ground. 

Intervention of local factors (altitude, latitude, configuration and nature of the soil, the 

presence of surface water, vegetation and air pollution) explain temperature variations are found 

around the globe. 

 

Influence of air temperature on body 

Body thermoregulation is considerably influenced by temperature, along with other 

factors of microclimate (humidity, airflow, radiation calories). 

Thermoregulation is achieved through warm-blooded, which is under nervous control (in 

the anterior hypothalamus is the center of thermolysis and posterior hypothalamus, the center 

thermo genesis) and hormone (somatotropic hormone, adrenal and sex hormones) involved with 

the first factor in the thermal adaptation. 

 

Warm-blooded and air temperature variations 

The optimum temperature for humans is the environment in which metabolic processes 

are carried out with minimum energy consumption corresponds to the point of thermal neutrality, 

with the following values: 28
0
C for naked man that is at rest, 20-22

0
C for man dressed casual as 

self easy, 14-12
0
C for intense activity. 

Lower critical temperature is the lowest ambient temperature at which the body can 

maintain constant temperature, as it is installed hypothermia. 

Upper critical temperature is the ambient temperature increased the body can maintain 

warm-blooded, they overcome the causes hyperthermia. 

The physical thermoregulation: when the temperature rises above thermal neutrality 

temperature means a higher demand and lower thermoregulatory mechanism, which is 

compensated by thermolysis (convection, conduction, radiation to the ambient temperature of 30-

32
0
C when evaporation occurs). 

Under these conditions the temperature rise generates cutaneous vasodilatation, which 

promotes sweating and therefore heat loss. Looking to get rid of excess body heat and 

accelerating respiration. 

Thermoregulation is reduced by decreasing the secretion of thyrotropin (TSH) in 

association with anorexia, apathy, inertia. 

The chemical thermoregulation: air temperature drops below the temperature of thermal 

neutrality associated with adaptation to cold body by chemical thermoregulation that increase 

thermo genesis. Mobilized peripheral blood is internal to the body, particularly muscle and liver 
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that have a role in thermo genesis. Installing vasoconstriction in these conditions of temperature 

is regulated by increased secretion of adrenaline and TSH. 

 

High temperature stress 

The upper critical temperature is exceeded installs heat stress condition that manifests 

itself by increasing body temperature especially of the skin and central; 

Water loss especially through sweating due to haemoconcentration, increases the blood 

viscosity. 

Serious disorders caused by exposure to hot thermal environments are cramping caloric 

(heat tetany), heat stroke and heat collapse. 

Cramps are caused by imbalance the fluid calories, which is the loss of NaCl and then 

water. Clinical signs: thirst, fatigue, headache, vomiting, oliguria, muscle cramps especially in 

States. Cramps accompanied by local pain, anxiety, sweating, tachycardia, tachypnoea, dyspnoea, 

oliguria. 

Heat stroke is caused by storing heat during the unit of thermoregulation decompensation, 

manifested at first by general symptoms of heat exposure. 

Collapse caloric imbalance is caused by thermal and fluid. 

Fluid deficiency is expressed by decreasing circulating blood volume and electrolyte 

reduction and thermal stasis influence vasomotor centers. 

 

Stress at low temperatures 

Thermoregulation means effective of protection to cold (housing, clothing, nutrition, 

muscle activity).  

Cold and dry ambience is well tolerated compared to the cold and wet when water vapor 

present in the air increases the air thermo conductibility so body heat loss. 

Disorders due to complex factors in cold environments appear while the device is 

overloaded and sometimes exceeded thermoregulation. 

 

Body reaction in a cool ambience 

Central temperature decreases from 0.3 to 1.0
0
 C, but can reach 34

0
C or lower 

decompensation phase thermoregulatory device, simultaneous the kin temperature decreases, 

primarily in the extremities. 

Because peripheral vasoconstriction, blood is withdrawn from the body periphery, focus, 

increases viscosity and is hyperglobulia. 

Cardiovascular skin responds by vasoconstriction, increased circulation in muscles and in 

the organs. Phase offset to keep warm-blooded, tachycardia and hypertension appears. 

Decompensation stage decreases heart rate, blood pressure falls and arrhythmia occurs. Central 

nervous and hem dynamic changes are in association with the metabolic. 

Kidney mechanism is overloaded because the body does not lose heat through sweating 

and it is solely responsible for removal of water. Elimination of water is increased, as did urinary 

frequency. 

Digestive system: liver increases its activity to support thermo genesis. 

Increase energy metabolism by stimulating the muscles and liver burning. As symptoms 

related to increased metabolism stands shivering appearance. In decompensation phase appears 

hypothermia, oxygen consumption decreases by using weak tissues (dissociation curve oxyhemo-

globin depends on temperature). 



8 

 

 

Pathological manifestations due to cold environments  

Direct action may be local (frostbite) or indirect general; the disease is manifested by "à 

frigoré". 

Symptomatology has two phases: phase offset with cutaneous vasoconstriction, 

tachycardia, hem concentration, hypertension, increased metabolism, decreased body 

temperature, phase with decompensate heart rate, arrhythmia, and collapse BP, hypothermia 

increased. 

Diseases "a frigore" are: respiratory diseases (rhinitis, pharyngitis, tonsillitis, bronchitis, 

pneumonia, bronchopneumonia), cardiovascular disease (angionevrosis, accidents hypertension, 

coronary), locomotors diseases (rheumatism, myalgia, myositis, arthritis), kidney (acute 

glomerulonephritis), nerve disease (paralysis of the facial nerve, trigeminal paralysis). 

Other implications of temperature: 

 air temperature significantly affects weather and climate with humidity, atmospheric 

pressure, air movement, nebulosity; 

 air temperature is engaged in air pollution and self-purification; 

 Sudden temperature variations worsen a number of conditions: coronary heart disease 

(coronary thrombosis), hypertension (strokes), triggers obliterans endarteritis, 

exacerbate rheumatic diseases, gastric ulcer seizures, asthma attacks, kidney disease 

worsens, causing neuritis, and neuralgia. 

 

 

HUMIDITY 

Humidity is caused by all the water vapor present in the atmosphere. Factors determining 

humidity are: evaporation of surface water, water from the surface layers of soil, the existence 

and activity of plant, animal respiration, and various processes. 

Humidity increases with temperature. In practice, humidity is expressed by the following 

different notions: absolute humidity, maximum humidity and relative humidity. 

Absolute humidity (Ua) is the amount of water vapor in the air existing at a given time at 

a given temperature and pressure, expressed in g/m
3 

air. 

Maximum humidity (Um) is the amount of water vapor that can saturate a volume of air 

at a certain temperature and air pressure is expressed in g/m
3
 air. 

Relative humidity (RH) is the ratio between U and Um saturation moment corresponds to 

a relative humidity of 100%. 

RU optimal values are between 30-60%. 

Saturation deficit (Ds) is the difference between maximum and absolute humidity, that 

shows the amount of water vapor that air can get in terms of temperature and pressure at which 

the determination is made. 

Ds = Um - Ua 

 

Dew point is achieved by sudden drop in air temperature when Ua is equal to Um. 

In Polar Regions, cold air holds less water: minimum absolute humidity, relative 

humidity, however, is increased by decreasing the saturation point of the air, precipitation is 

reduced. 
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In the equatorial air heating is maximum absolute humidity is high; lower relative 

humidity by increasing air saturation point. Rainfall has a cyclic regimen daily, usually in the 

afternoon. 

In temperate climates, summer is similar to the equatorial. In marine areas, the relative 

humidity is increased due to intense evaporation. 

 

Influence of air humidity on the body 

Thermoregulation is favorably influenced by humidity between 35-65%.  

High humidity emphasizes the adverse effects of higher and lower temperatures favoring 

hyperthermia under high temperatures by preventing heat loss and hypothermia in cold 

conditions by favoring heat loss. 

 

Direct action 

Low relative humidity, causes dry skin and mucous membranes, cracks and bleeding, still 

feeling thirsty. Humidity affects the development of numerous epidemiological processes: 

• outbreaks of influenza and scarlet fever are more frequent when low temperature is 

associated with reduced humidity; 

• asthma attacks occur more frequently when the humidity is reduced in the presence of 

high humidity pollutants increases asthma; 

• hemoptysis in patients with tuberculosis are more common in low temperature and 

high humidity; 

• occurrence of rheumatic disease is favored by high humidity and low temperatures 

especially in enclosed spaces 

 

Indirect action 

This is manifested by: 

• influencing climate and the dry weather or high humidity, reduced sunlight, reducing 

heat loss by soil during the night; 

• humidity occurs in air pollution and self-purification. 

 

 

MOVEMENT OF AIR MASSES 

Air movement is the movement of air masses in space, which is caused by temperature 

differences, i.e. the pressure between various parts of the atmosphere. These movements of air 

masses can be vertical or horizontal. Vertical movements are determined by the temperature 

differences are usually vertical and inverted because hot air rises surrounding soil. Horizontal 

movements are determined by temperature and pressure differences between different places on 

the earth's surface. 

 

Features 

Movement of air masses is characterized by airflow direction and speed or strength.  

Direction is expressed by the cardinal points where the wind blows, which is very 

important in systematic population centers, especially for housing and recreation area which 

should receive pollutants from their producing areas. The location of these areas is taken into 

account compass that indicates the direction of prevailing winds. Speed is expressed in 
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meters/second or kilometers/hour, it significantly influences thermolysis (convection and 

evaporation), ventilation rooms, diffusion of pollutants. 

For low speed airflow to moderate stimulant effect is beneficial, peripheral vasomotor 

excite the sensation pleasant refreshing. Instead cold and wet winds cause rapid cooling, favoring 

cold. 

 

Indirect action of air currents 

Air movement contributes to: 

• maintaining constancy of chemical composition of air; 

• natural ventilation of the house; 

• influence the diffusion and dilution of pollutants, the final effect on the comfort and 

health of the human body. 

 

Pressure 

Pressing pressure is exerted by the earth's atmosphere and is an average of 1 kg/cm2. 

Normal value is its atmosphere, which corresponds to the weight of a column of mercury 760 mm 

high, which is the section of 1 cm2, the 0
0
 C and 45

0
 latitude and sea level. 

International measurement unit is considered bar, which corresponds to the weight of a 

column of mercury 750 mm = 1 bar: 

1000 = 750 mmHg mb / 4 mb = 3 mmHg,  

so 1 mm Hg = 1.33 mb 

 

The human body does not feel the atmospheric pressure because internal pressure is 

balanced by the body. 

Pressure changed over the years that some people are sensitive (weather-sensitive people). 

In general it is a complex action of all factors that enter into weather patterns (temperature, 

humidity, airflow, atmospheric pressure). Only when moving from one cyclonic anticyclone 

situations, variations occur up to 15-20 mmHg within 1-2 days. 

The world there are areas with different air pressures caused by solar radiation (heat 

factor) which uniformly heats the air and thus creates pressure differences both horizontally and 

vertically. Air movement air masses move from high pressure areas to low pressure ones. 

There are areas of high pressure, through the accumulation of cold air is denser, so-called 

barometric maximum (M), which are located at the poles and low pressure regions, hot air having 

a lower density, so-called barometric minimum, located at the equator. 

Air masses are large volumes of air, spread over large areas, with the same physical 

properties, features borrowed from the substrate above which stationary. Between air masses air 

fronts are characterized by the most pronounced changes in the weather. 

Pressure decreases with altitude (1.0 mmHg for every 10.33 m), which is associated with 

decreased partial pressure of oxygen and nitrogen and consequences that were presented to 

oxygen. 

 

IONIZATION AND HEALTH 

Basically air should contain only gas molecules electrically neutral. In various 

circumstances atom can lose an electron or more and become a positive ion, conversely, if an 

atom gains an electron or more, becomes a negative ion. 
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External energy is required to remove or capture electrons. Some natural phenomena can 

bring this energy. These include terrestrial electric field, UV and X, spraying water. 

 

Classification  

Air ions are small and great, positive and negative. 

Small and fast air ions have diverse chemical structure, are positively charged or 

negatively, are formed by all sources of ionization. Ions are of the order of angstroms in size, 

with high mobility, but with a reduced life time (tens of seconds to minutes). 

Air ions big are heavy / ultra heavy are positive or negative charge is formed mainly by 

condensation of water vapor condensation nuclei have sizes of tens of microns, reduced mobility, 

but a lifetime of hours. 

Air ions distribution depends on the degree of pollution. Small negative and positive Air 

ions predominate in clean areas, especially in the mountains, in spas, waterfalls near the sea coast 

area. Small number of negative ions is high in the mountains, forests, whereas positive children 

are dominant near the water. Large or heavy Air ions meet in heavily polluted areas. 

Biological significance of ionization: 

• transfer of electrical charges in the air in the body, which increases the stability of 

colloidal particles from plasma and figurative elements; 

• hydro balance of body modification; 

• changing the body's pH to alkaline or acid gradient; 

• neuro-hormonal changes. 

 

Mode of production of air ions  

Ground electric field can be changed as follows: the earth is a giant capacitor electrode 

negatively charged internally, externally there is a corresponding electrode layer positively 

charged atmosphere, called the ionosphere. Between the surface and the ionosphere is a potential 

of 400,000 volts. Positive ions are directed to land that is negative while negative ions are 

discharged into the ionosphere. 

While preparing storms is increasing the positive ionization of Earth's surface.  

The excess of positive air ions can explain the malaise before the storm. 

Solar UV photons or X give rise to ions by their collision with air molecules high layers 

of the atmosphere. 

Turbulent fluids such as liquid spray air shocks generate between water droplets and 

obstacles. Gas bubbles escaping the action of water causes the formation of ions equally. Leaving 

the surface of the water molecules are negatively charged, while the water table is positive. 

On the basis of a mountain waterfall concentration of negative ions can be 50,000/cm
3
. 

Water jets, fountains and waves that hit the rocks also produce aerosols of negative ions on the 

contrary water that evaporates from the liquid surface has no electric charge. 

Electricity produced by rubbing the leaves of trees, the pine needles in the slightest breeze 

creates a negative ion. Plant photosynthesis is a source of negative ions of oxygen issue. 

Ions produced are lightweight, highly mobile, and unstable, with a short lifetime, they 

recombine to form neutral molecules. These ions are easy to make on heterogeneous particles in 

the air such as dust and heavy ions to form. 

Negative ions are oxygen ions, which were called "oxy ions". Probability ionizing shock 

affecting nitrogen molecule is 4 times higher. An electron will be pulled from the nitrogen 

molecule by the impact, giving rise to a positive nitrogen ion and free electron will attach 
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preferentially to oxygen, giving rise to a negative ion of oxygen. In villages are 10-12 times less 

negative ions than positive ions, in urban areas, the ratio is 1/50. 

 

Variations in atmospheric ionization 

At an altitude of 1,500 meters is the highest concentration of negative ions. Above this 

height, negative ions decreases to the rarefied heights. 

 

Effects of atmospheric ionization 

Ions are necessary to life. Russian scientists in their experiments showed that without air 

ions lead to premature death of rats. 

Air ions first acted as catalysts for biochemical reactions of the human body, negative 

ions activates serotonin degradation by oxidation. This powerful hormone is able to induce 

profound effects neuro-vascular, endocrine and metabolic disorders. An increased amount of 

serotonin accelerates the heart rate, increase blood pressure, and creates a bronchial spasm, 

increased aggression, while the affinity of hemoglobin for oxygen is increased, improving tissue 

oxygenation. After Jacques Breton, negative ions also have a germicidal effect genuine. Soluble 

vitamin metabolism is increased by negative charges. In critical phenomena, negative charges are 

necessary for cellular activity. Not all subjects are equally sensitive to air ionization. Resurgence 

of myocardial infarction, suicide attempts, rheumatic pains, irritability are adverse effects of 

weather conditions: low atmospheric pressure, hot air turbulence and enhance the positive 

ionization. 

 

Ionic microclimate optimization 

Negative ions were baptized "air vitamins" so it is appropriate desire to produce, improve 

air quality. 

Negative ionization was applied in a hospital in Philadelphia (USA) to relieve pain for 

those with extensive burns. This expanded use against postoperative pain. He also used to treat 

asthma and rheumatism. 

 

Artificial ionization 

Experiences of ionization of the air in offices, factories, schools in different countries, 

assessing personal comfort parameters and perception of the environment, have been successfully 

completed. We analyzed the incidence of headaches, the nausea, vertigo, fatigue, irritability, 

respiratory symptoms without knowing the application ionization employees. A study in a 

cigarette manufacturing plant, developed in former Czechoslovakia, quoted by Jokl, proved that 

these symptoms are improving with of 50-60%. After Krueger, negative ions would increase 

body resistance against viruses, especially the flu. 

It seems that negative ions are beneficial to health even if some skeptics estimated to be 

more scientific rigor necessary to ensure that the appliances are safe. Ozone production even in 

small quantities by machines that produce ions may be added to that generated by other devices 

and outer. Some people with respiratory sensitivity may be affected by this. 

Ionizers use in workplaces powder is not recommended because negative ions are fixed 

on dust particles and facilitate breathing. If subject is charged with positive electricity because of 

the proximity of electrical equipment, the number of negative particles inhaled is increased. 

Smoking rapidly reduces the concentration of negative ions and the generator becomes 

irrelevant. Location ion generator is important if metal objects to 1.5 m, negative ions are 
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destroyed. An ionizer located near the computer can destroy the program. Supplying high voltage 

ionizer creates an electromagnetic field around the device which the user has to avoid being at a 

distance greater than 1.5 m. 

 

Natural ionization 

Natural ionization has one drawback, to be poor. But many plants grow indoor air 

negative charge. 

Candle flame or source will contribute during certain privileged moments, a negative ion. 

Shower, by Lenard effect, is allowing inhalation of negative charges. Negative external ionization 

must be developed; trees and shrubs, with persistent leaves, are of great interest. Green spaces 

will generate oxy ions conifers. 

Artesian fountains and jets of water in parks, cities are integrated in the interior 

architecture and contribute to negative ionization. 

 

 

CLIMATE AND WEATHER 

 

Climate is a physical environmental factor depends on the ratio planet earth to the sun, the 

physical phenomena of the atmosphere (temperature, humidity, air currents, cloudiness, 

precipitation, degree of sunlight, ionization) and ground (electromagnetic field extent of surface 

water, vegetation, relief), atmospheric physical factors are dominant. 

Characteristics are stable climate, climate change is installing at intervals of time (tens 

and hundreds of years). 

Weather is the state of the weather for a short time, being able to change even during the 

day. It is considered a natural phenomenon consisting of meteorological elements, inseparable, 

and the climate phenomenon that changes weather integrator. 

These two natural phenomena are acting on the body with all their complex properties. 

Climatic conditions influence the character of the soil, the existence of water sources, rain 

fall, flora and fauna, type of crops, feeding the population, type of housing, clothing, and 

morbidity. 

Weather depends on the interrelationship of physical processes taking place in the 

atmosphere (solar radiation, temperature, humidity, speed and direction of movement of the air 

pressure, air ionization, electric field, atmospheric visibility, clouds character and presence 

rainfall) with underlying territory. 

Changes may be periodic and non-periodic time. The periodic appear gradually during the 

day and year and show no acute effects on the body, but through their rythmicity influence the 

body functions. 

No periodic changes in weather are particularly the movement of air masses. Air masses 

are large amounts of air with similar physic-chemical properties, constantly moving the 

troposphere, while covering a territory. They may come from the mainland (continental) or the 

seas (sea), and geographically different pole temperate zones, tropics. 

Moving air masses due to differences in their heating, air masses meet other they replace. 

The mixing of air masses leads to changing weather. Contact zone between two air masses is 

done "front" and there is manifested the greatest change in the weather. 
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Climate action on the body 

The human body adapts to seasonal climate variations satisfactory because change is 

gradual pace physiological functions. Given the rapid transition from one climate to another 

adaptation effort is particularly depending on the strain of that climate. 

Polar climate 

Polar zone extending up to latitude 65
0
 and is characterized by an annual average 

temperature below zero, low sunlight, high relative humidity, long days and nights. Solar 

radiation regime is satisfactory because air purity that allows radiation reaching the ground. 

Polar climate is required for thermoregulation by low temperatures, reduced radiation 

regime and high relative humidity. 

Newcomers subjects in these climatic zones circulatory and metabolic changes occur, 

increases vascular tone, decreased heart rate, vasoconstriction occurs in the skin is associated 

with decreased skin temperature. When this natural setting not meets to maintain a constant 

internal temperature is increased thermo genesis by speeding up metabolism. Cold acclimated 

organisms, chemical thermoregulation works so well that the body may waive peripheral 

vasoconstriction. Acclimatization can occur in 3-4 weeks. 

To people living permanently in cold areas that are well acclimatized, thermoregulation is 

only through increased thermo genesis, circulatory disorders were absent. 

Acclimatization to cold is difficult for older people with atherosclerosis, in patients with 

angina pectoris. 

 

Temperate climate 

Temperate zone lies between 65
0 

and 25
0
 northern and southern hemisphere and is 

characterized by the annual average temperature between 0 and 20
0
C, the presence of four 

seasons, frequent and irregular time variations according to specific regional characteristics 

(continental or maritime influence). 

 

Tropical climate 

Tropical zone is separated from the subtropics and temperate zones are characterized by: 

full sunlight, high temperatures and weather changes rhythmic character. Maritime tropical 

climate can be dry. 

In the tropical marine climate meets a very high humidity. Dry tropical climates are 

subdivided into: climate, steppe, savannah, prairie and desert. Tropical climate of high (above 

2,000 m) is very rich in sunlight instead has a low atmospheric pressure. 

The climate is greatly influenced by the proximity or remoteness of the seas and oceans. 

Distinguish one sea or ocean climate and a continental climate. 

 

Maritime climate 

Maritime climate has the following features: water has the ability to retain and slowly 

remove heat, so daily temperature variations are smaller. Precipitation falling in large quantities, 

humidity and cloud cover are important. Between land and water are drafts rhythmic natures (sea 

breeze), winter winds are relatively strong. 
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Continental climate 

Continental climate is different, because the capacity of soil to warm up and cool down 

faster than water that is characterized by large temperature variations between day and night and 

between seasons. Air currents are lower when hills and mountains. Similarly, humidity and 

precipitation are lower. 

In Romania, however, is a continental climate influenced by the presence of the 

Carpathian Mountains, the Black Sea and is felt even influence the Mediterranean (south-western 

Banat, Oltenia, Dobrogea part of the South). Especially in Dobrogea is a dry, steppe. 

Regarding action on the body can be exciting climate (alpine and steppe), regardless (of 

hills, and partly the subalpine) and intermediate (excited and indifferent elements) such as marine 

climate. After elevation, the following types of climates: alpine, subalpine, hills, steppe, marine. 

 

Alpine climate 

Meets at over 1,000 m altitude and is characterized by the UV light and is proportional to 

the altitude increases, atmospheric pressure, oxygen partial pressure and temperature decreases 

with altitude, the air is highly ionized. With its features is a powerful exciting environment for 

people who live in these conditions. 

Altitude acclimatization body involves physiological changes such as: 

•over 1,000 m altitude is hyperventilation (increased respiratory frequency and amplitude) 

to provide the necessary oxygen body at 5,000 m altitude, the partial pressure of oxygen reaches 

25-30 mmHg, values that are at risk of life support; 

• increased heart rate and blood pressure, which is an adaptation reaction to speed up the 

transport of oxygen to tissues; 

• protection against hypoxia is achieved through the blood changes, increased hemoglobin 

and number of red blood by mobilizing reserves, especially in the liver by blood concentration 

and accelerate the formation of erythrocytes, very effective mechanism after 2-4 weeks; 

• change the body's acid-base balance: hyperventilation causes significant elimination of 

carbon dioxide, which leads to blood alkalosis, which recovers the urinary excretion of 

bicarbonate, increased urinary pH; 

• there is an activation of the autonomic nervous system, the body's nonspecific defense 

process: the first phase is simpaticotonia and in advanced stages of adaptation, vagotonic. 

 

Body adaptation to altitude takes 2-4 weeks. The adaptation decreases pulse rate, blood 

pressure, cardiac output and increased erythropoiesis is maintained, vital capacity and maximum 

respiratory volume. Acclimatization to altitude is an important means of respiration and 

circulation tonic for young people and for people with older age. It's about climbing up to 2,000-

2,500 m, but they must be practiced regularly. 

Adaptation to altitude is limited to people with atherosclerosis, pulmonary emphysema, 

chronic pulmonary heart that cannot cope with compensatory mechanisms of hypoxia. 

 

Subalpine climate 

Subalpine climate (500-1,000 m) is a climate shift for the alpine applicant who lived in 

the lowlands and hills. Temperature and pressure decreases with altitude, solar radiation and the 

air currents high enough intensity. Subalpine climate is known stimulatory action, regenerating 
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effects good without being exciting as the alpine. Recommended in anemia, tuberculosis 

stabilized. 

 

Climate of lowlands and hill 

Meets at an altitude below 500 m, is characterized by uniform atmospheric pressure, with 

somewhat higher values in winter. Temperature differences between day and night are low light 

and ultraviolet radiations were mild. Humidity and airflow varies from area to area, but generally 

not in excessive amounts. So whatever the climate is a climate in which strong contrasts missing, 

so it is a climate of mercy for the sick and convalescent. 

 

Steppe climate 

It is characterized by large temperature variations between day and night values of its 

extremely high during the warm season. Solar radiation and air currents are high intensity and 

humidity is low. 

In terms of action on the body is considered a stimulating environment increases overall 

metabolism, stimulates respiration and circulation especially to people who are not accustomed to 

this climate. 

 

Marine climate 

It includes exciting features and indifferent. Exciting elements are intense solar radiation, 

high-speed airflow, and low air ions positive, saline marine aerosols rich in iodine. Indifferent 

elements are: constant pressure, relative humidity high, but steady, small differences in 

temperature between day and night and between seasons. 

It can be said that the climate is predominantly exciting the body produces increased 

cellular oxidation, sympathicotonia, adrenal hyper function (minerals and hormones, steroids and 

sex).  

Marine climate request cardiovascular, respiratory and renal stimulates the metabolism in 

general and especially the phospho-calcic one. Hemoglobinosinthesis and erythropoiesis are 

stimulated in this climate 

The climate is contraindicated for neurotics, hyperthyroidism, people with lung, heart; 

vein, for those with kidney problems, tumors in the breast, genitalia. 

Marine climate in our country is mostly exciting because the added features of the marine 

environment of the steppes of Dobrogea. 

 

 

WEATHER ACTION ON BODY 

 

Weather changes that occur at short intervals are strong factors for body stimuli. When 

these changes occur that exceed physiological disorder of adaptation of the body to reach 

pathological changes.  

Can meet the following conditions: 

• if the body is young and full health, the balance perfect neuro-endocrine reactions while 

large changes are small, adaptation is accomplished without subjective or objective 

manifestations; 
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• subjects who have a higher physiological instability, especially in the nervous system 

and / or endocrine adaptation effort is intense and there are some subjective and objective 

phenomena (weather-sensitive).- 

Weather sensitivity is manifested by headache of varying intensity until the migraines, 

scar pain, phenomena of irritability or apathy, drowsiness, low yield especially intellectual 

activities, light sleep to insomnia. Symptoms may develop 1-2 days before the onset of changes 

in weather, atmospheric disturbances during or after their shift. 

Weather sensitivity is a phenomenon widespread in the population, about one third of the 

inhabitants of temperate climates experiencing these problems. 

Weather related pathology is another phenomenon that is seen in the change of weather, 

the people who have various chronic diseases. Weather changes trigger or aggravate the disease 

process. 

These are the following conditions: 

• cardiovascular disease: changes since increased incidence of stroke, stroke, angina 

crisis, the hypertension-prone; 

• rheumatic diseases especially chronic degenerative forms to changing weather worsens; 

• some neuropsychiatric diseases (neurosis, psychosis, epilepsy, schizophrenia) worsens; 

• ulcer disease: painful crises often coincide with weather changes; 

• worsens asthma especially when passing cold fronts, increased air humidity and air 

pressure decrease; 

• glaucoma attacks of painful crises spasmophilia and sometimes liver and kidney may 

also correlate with intense weather disturbances; 

• infectious pathology may be influenced by the weather, so by changing the body's 

nonspecific resistance and pathogens: chronic bronchitis worsens, cathars, acute respiratory 

frequency. 

 

Meteorotropism reaction mechanism 

Meteorological factors entering the complex weather patterns acting on the human body. 

None of the meteorological factors in isolation cannot fully explain the changes in the body that 

give meteorotrope reactions. 

Of complex factors acting meteorotropism (which is the response to influence by 

meteorological factors noted in certain biological events), particularly we can mention weather 

fronts. 

Front is the boundary between two air masses of different origins and characterized by 

sharp changes of meteorological factors (temperature, pressure, humidity, air movement). 

The question arises whether myocardial infarction can be explained based on 

electromagnetic pulses, which increase the excitability of the nervous system and vascular 

pathology because it is known that an important role is also changing dynamics of functional 

vessels. 

Front is characterized by changing meteorological factors that produce a certain "tension" 

in the state troposphere. This physical tension is normally causing a "physiological tension" in the 

body that reflects the functional status of the organs and systems. 

As a result of the action of these factors consumed, the body develops compensatory 

adaptive processes that lead to a pathological condition or exacerbate them. 
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The mechanism of adaptation syndrome is recognized endocrine role of the hypothalamic-

pituitary-adrenal arc and the role of the nervous system, which may underlie "syndrome 

atmospheric front" in the weather side. 

 

Prophylactic measures biometeorology 

Bio meteorological prophylaxis is based on medical knowledge biometeorology elements, 

which refers to the interrelation human body - the atmospheric environment and all branches of 

medical care. This must be the first primary prophylaxis addressed the healthy, to improve the 

body's adaptive mechanisms to weathering, the second will be a secondary prophylaxis to the 

bodies with specific morphological and functional deficiencies (meteo sensitive persons and 

sick), sparing to their special methods of protection. 

Action taken may be of two types: measures addressing meteorological factors and 

measures that address strengthening the defense capacity of the organism. 

 

Prevention measures addressing to meteorological factors 

These measures include the creation of a proper environment in cities, housing, 

employment, transportation. Achieving this comfort by establishing rules to be applied, involve 

specialists from various fields: medical, planning, construction, sociologists, and psychologists. 

The population centers provide a systematic their proper location, that natural factors are 

useful, not to harm people. In case of cold winds, blizzards in winter, places obstacles are placed 

under the protection of relief, forests. If stagnant air zones orientation ventilation ensures 

favorable localities. 

Strong caloric radiation producing village overheating attenuates the increase green areas 

and water surfaces. 

High humidity is controlled by various measures of hydro technical and wetlands 

reclamation, drainage measures, construction. 

Housing: making the microclimate of these are important methods of protection for 

humans against the harmful action of atmospheric factors. Characteristics of housing 

construction, the materials used, its orientation relative to the cardinal points, heating and 

ventilation are very important, to be taken into account in achieving a comfortable microclimate 

in the home. Air conditioning is a necessity for prophylactic means in extreme climatic 

conditions. 

Protection in the workplace should be applied for a long time. 

In the transport vehicles to prevent discomfort and illness of people that use them resort to 

continuous improvement. A physiological microclimate particularly with extensive customization 

options is done with clothing. 

 

Measures for enhancing the body's reaction 

Hardening, training, physical culture, using the framework as they unfold naturally leads 

to the strengthening of health. The basic principle of these factors: stimulation of body functions, 

causing its gradual adaptation to high-intensity and amplitude changes of meteorological factors. 

The use of specific prophylactic drugs acting to reduce the effects of meteorological 

factors is recommended for a long time. 

In ulcer disease is recommended: lifestyle changes, compliance with strict diet, increased 

therapeutic measures during crises predisposing to ulcer. 
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Inform the patient of the role of meteorological factors is very important for those who 

have a certain cultural level so that they take the necessary measures in case of sudden change of 

weather. 

 

 

AIR POLLUTION IN RELATION WITH HEALTH STATUS 
 

Urban air contains many pollutants as a function of human, industrial production, heating 

sources and the movement of motor vehicles. 

Any change in qualitative and quantitative composition of normal air should be 

considered a pollutant. 

Air pollution is not limited on-site, but moving at varying distances, depending on 

conditions. 

Outdoor air pollution is a real health risk, but should not be diminished importance of 

indoor air pollutants in rooms with different destinations.  

Someone can feel powerless to reduce the outdoor air pollution, but it can intervene 

effectively on his home air quality. 

In addition to chemical and biological agents, air is a vector of natural and artificial 

radioactivity. It also allows air noise transmission, the ultrasound. 

 

 

FACTORS CONDITIONING AIR POLLUTION AND SELF-PURIFICATION 

 

Favors natural processes remove pollutants from the air and increase their concentration. 

Factors which determine pollution and self-purification of the atmosphere are physical factors, 

geographical and urban. 

In the category of physical factors enter the atmosphere temperature, airflow, humidity 

and solar radiation. 

Temperature contributes to the currents of air that is an active process of self-purification. 

Airflow can be horizontally and vertically. 

Horizontal currents determine pollutant dispersion based on speed, but also determines 

their spread in areas without pollution sources (negative effect). 

Vertical currents are rising and falling, the pollutants involve ascending to the upper 

atmosphere where dilution and dispersion occurs. 

Currents generated descending thermal inversion phenomenon - the air temperature near 

the ground decreases, while the temperature is elevated altitude, in this context pollutants 

accumulate in the inversion layer. Sunlight destroys thermal inversion. 

 

Humidity negative effects of self-purification reactions 

In the presence of moisture and particulate matter particle condensation occurs leading to 

the formation of fog. Fog will prevent pollutants diffusion and thermal inversion destruction. In 

humid conditions, chemical reactions between various pollutants resulting increase harmless: 

 

SO2 + H2O → H2SO4   /   NO2 + H2O → HNO3 
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So-called acid rain appears that adverse effects to the environment, plants, animals and 

historical monuments. 

Solar radiation causes photo-chemical reactions from which products appear more 

pronounced toxic effect: nitrogen oxides + aldehydes - new substances represented by ozone, 

peroxyacetyl nitrate, and free radicals. Reactions occurring under the action of ultraviolet rays 

cause oxidant smog. 

 

Geographical factors represented relief, water surfaces and vegetation. 

1. Flat topography allows air circulation and facilitates dispersion, while uneven terrain 

traps cold air, thermal inversion and slight formation of smog oxidant. 

2. Surfaces reduce water pollution by setting sediment and dissolved substances. 

3. Vegetation set particulates from soil erosion, fix carbon dioxide and other substances, 

but removes oxygen. 

 

Urban factors contribute to self-purification by: 

1. correct positioning of the industrial area; 

2. ensuring sanitary protection zones; 

3. location in sparsely populated areas of pollution sources (stations, depots, power 

plants); 

4. orientation on the streets dominant winds; 

5. providing green areas. 

 

Sources of pollution 

Sources of pollution sources can be classified into natural and artificial sources 

Important natural sources are: soil erosion by wind and particles on surface transport over 

long distances, spontaneous or induced forest fires, and natural decomposition of organic matter, 

volcanoes activation. 

Artificial sources are combustion processes in fixed installations, transport (combustion in 

mobile facilities) and industrial processes 

Combustion is the main source of air pollution because during production, there is a 

combination of oxygen with elements that combustible material. Are used as fuel in special 

organic substances will be eliminated due to the atmosphere oxides of carbon, nitrogen, sulfur 

water vapor (hydrogen oxide). When complete combustion of carbon is CO2 occurs if incomplete 

CO arises. Also occurs volatilization of heavy metals present in some fuels: lead, zinc, cadmium. 

Atmospheric photochemical reactions occurring after combustion as a source of 

secondary pollutants, particularly ozone, nitrogen oxides released into the atmosphere are 

transformed under the action of sunlight (UV) ozone. 

The need for energy has led to the development of electro-and power plants operating on 

coal, oil or gas, which emits more pollutants combustion. 

An ideal fuel should produce only carbon dioxide and water, but it was not found. Even 

burning gas containing a large amount of methane is eliminated nitrogen oxides and other gases: 

carbon monoxide, aldehydes, organic acids and aromatic hydrocarbons and soot sometimes. 

Burning coal and oil are responsible for the largest amounts of pollutants thrown into the 

atmosphere: dust, gases like sulfur dioxide and trioxide, carbon monoxide, carbon monoxide, 

nitrogen dioxide, aldehydes, hydrocarbons. 
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Land transport, sea and air have a significant contribution to air pollution. Means of road 

engines are two types of engines using gasoline and diesel fuel, which is diesel fuel used. 

Pollutants emitted, as these mobile facilities combustion are generally the specifies these 

processes: oxide and carbon dioxide, nitrogen oxides, dust, soot, unburned hydrocarbons and 

their oxidation products (aldehydes, organic acids) and pollutant specific gasoline engines - lead. 

A special case of pollution caused by vehicles is the air transport. In general pollution of 

these do not directly affect health, but large amounts of pollutants emitted into the atmosphere 

can change the balance. Water vapor, carbon dioxide, nitrogen oxides pose a threat to the ozone 

layer, which is found in the upper atmosphere protects life and harmful action of ultraviolet 

radiation with wavelengths less. 

Industrial processes produce different air pollution, according to their profile. 

Highly polluting cement dust atmosphere. Since most factories producing cement and 

cement, asbestos air pollution raises special problems in the respective areas. 

Oil refining removes different atmosphere pollutants: sulfur oxides, hydrocarbons, 

nitrogen oxides, dust, soot, carbon monoxide, aldehydes. 

Metallurgy nonferrous metals pollute the atmosphere with aerosols respective large 

amounts of sulfur dioxide. 

Inorganic chemical pollutant in particular those acids and other pollutants result from 

technological processes. 

Glass and ceramics industry removes dust atmosphere containing silicon compounds that 

are very aggressive to respiratory system. 

Last track pollution, evaporation, spreading chemical compounds in the air. During 

storage and distribution of fuels, volatile organic compounds such as hydrocarbons, are spreading 

in the air. 

In terms of the nature of pollutants can be chemical, physical or biological, in most cases 

they can be found in the mix. 

The human body is exposed to pollutants directly and indirectly (through other 

environmental factors). 

In terms of exposure to pollutants body reacts in a dose and time of exposure. Acute 

effects occur when exposure to high doses of pollutant in a short period of time, whereas chronic 

long-term exposure conditions occur at low concentrations of pollutants. 

In terms of direct exposure effects that occur are irritating, asphyxiating, toxic, 

carcinogenic, fibrosis. 

 

 

CHEMICAL AIR POLLUTION 
 

IRRITATING POLLUTANTS 

 

This includes a large number of chemicals in the form of gas, vapor or suspended solids. 

The main irritant pollutants are sulfur oxides, nitrogen oxides, oxidizing substances, chlorine, 

ammonia, dust. 

Acute effects occur shortly after exposure to high concentrations of pollutants. In this 

context is: 



22 

 

- Acute poisoning can occur in accidental injuries are manifested by conjunctiva and 

corneal, trachea-bronchial syndrome, toxic pulmonary edema; 

- Increasing population morbidity worsening preexisting respiratory or cardiovascular 

disease; 

- Increased mortality as a result of preexisting disease progression or toxic manifestations 

first appear after exposure to high concentrations of pollutants. 

Chronic effects occur at long exposure to low concentrated pollutants present situation in 

which the functional and morphological changes in the respiratory system. 

From a functional perspective the phenomenon overloads lung clearance mechanisms. In 

this context manifests increased mucous secretion (fixed foreign elements by impact) and 

vibratile cilia movement (moving mucus toward the pharynx). Mechanical lung clearance process 

is affected first exposure to irritants. Originally mucous secretion is exacerbated by prolonged 

exposure but decreased secretion is accompanied by reduction vibratile cilia movement, while 

occurs low levels of lysozyme and immunoglobulin A (as defense factors). 

Morphological changes are the mucous gland hypertrophy and goblet cell hyperplasia. 

Mechanical clearance mechanisms are less effective for pollutants that reach the 

pulmonary alveoli. This is where immune processes and cellular detoxification mechanisms. 

Suspensions are irritating pollutants to which mechanical clearance mechanisms are very 

effective. Removing dust retained mucus or lung surfactant is different. Dust retained in airway 

mucus is moved to the pharynx where expectorated or swallowed. At the cellular level, soluble 

powders go into general circulation and selective set certain tissues or organs. The insoluble are 

phagocytosed by specialized cells in embedding powders reaching across the gap lung alveolar 

wall where pass into lymphatic channels and lymph stays in intrahilar - fibrosis process, do not 

leave the alveoli, pass on their walls and give fibrosis. 

  

 

TABLE I 

WHO guidance values provided by the Agency air quality 

POLLUTANTS 
POLLUTANTS  

VALUES  

DURATION OF 

EXPOSURE 

Sulfur dioxide SO2 
350 µg/m

3
 1 hour 

125 µg/m
3
 24 hour 

50 µg/m
3
 1 year 

Nitrogen dioxide NO2 
400 µg/m

3
 1 hour 

150 µg/m
3
 24 hours 

Ozone O3 

150-200 µg/m
3
 1 hour 

100-120 µg/m
3
 8 hours 

Carbon monoxide 100 mg/m
3
 15 minutes 

 10 mg/m
3
 8 months 

Lead 0,5-1 µg/m
3
 1 year 

Styrene 800 µg/m
3
 24 h 

Toluene 8 mg/m
3
 24 h 

Trichlorethylene 1 mg/m
3
 24 h 
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Respiratory diseases - chronic exposure to pollutants, irritants is accompanied by the 

appearance of chronic bronchitis, bronchial asthma and emphysema, plus increased frequency of 

acute pulmonary infections. Chronic bronchitis, emphysema, asthma and customize.  

Chronic obstructive pulmonary disease is multifactorial, in which the environment is a 

major contributor to the increased frequency and the severity of disease. Acute respiratory 

infections have a greater frequency and severity in heavily polluted. A particular problem arises 

where the child population is accompanied by discrete recurrent infections of the respiratory 

changes which over time lead to chronic diseases. 

Other effects: disruption of physical development of children, emergence phenomena 

irritation, watery hyper secretion, respiratory embarrassment at low concentrations; role favoring 

the occurrence of lung cancer, chronic conjunctivitis outbreak favor. 

Major pollutants are sulfur dioxide (SO2), nitrogen oxides (NOx), ozone (O3), carbon 

monoxide (CO), particulate and smoke. Airway penetration depends on physical and chemical 

properties of various substances. Highly soluble gases (SO2, Cl2, formaldehyde) are absorbed in 

the upper airways, while less soluble gases (NO2 and O3) can reach the pulmonary alveoli. 

Powders having larger than 10 μm are retained in the upper respiratory tract, while smaller ones 

can penetrate deeper into the airways and the very small (< 1.0 μm) reach the lung alveoli. 

These pollutants can affect plant organisms can alter ecological balances and foremost 

human balance. Impact of pollutants on humans are a constant concern of researchers air 

toxicology - science that requires a multidisciplinary approach chemists, cell biologists, 

toxicologists and a pulmonologist, who established some rules on concentrations of air pollutants 

(Table I). 

 

Sulfur dioxide (SO2) 

Sulphur dioxide is one of the main pollutants resulting in combustion of fossil (coal, oil). 

Combustion resulting 75% of atmospheric SO2 from industrial processes produce 14% SO2 

atmospheric transport and 11%. 

Oil chain, from refining to fuel or fuel use is responsible for approximately half of SO2 

emissions. Overall SO2 emissions associated with smoke and smog is at the origin. 

Despite reducing SO2 pollution in recent years by using less fuel sulfur content of SO2 

undergoes seasonal variations but winter is more due to heating premises and anticyclone 

situations, blocking pollutants at ground level. 

Sulfur dioxide can oxidize resulting sulfur trioxide (sulfuric anhydride). Anhydride 

dissolved water that turns into sulfuric acid, which has a corrosive effect well known and 

involved in the occurrence of acid rain (very acid precipitation with pH less than 5.6). 

Corrosive and erosive substances get effects on many known materials. The most 

vulnerable are steel, nickel, copper, sandstone, limestone and marble. Negligible corrosion is 

registered on stainless steel and aluminum. 

Monuments are subject to an onslaught of pollution. Damage to forests is another aspect 

of pollution. 

Also the phenomena of acidification of soil, surface water and groundwater are major 

concerns. Acidification leads to an increased leaching of toxic metals, especially aluminum. 

Acute pollution episodes of short duration were accompanied by an increase in mortality 

in major conurbations and required research programs of prevention. 

After the accident occurred in London (winter of 1952) when 4,000 people died of 

respiratory and cardiovascular disorders, such accidents have disappeared, SO2 concentrations are 
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much reduced. It is important to stress peaks of pollution and harmful effects on subjects already 

touched chronic bronchitis. 

Various studies have established a statistical relationship between respiratory disease, 

decreased lung function and average concentrations of SO2. Higher SO2 concentrations of 250-

300 mg/m
3
 / day may accompany an increase in acute respiratory pathology. Threshold of SO2 in 

air is 250 mg/m
3
 air. 

 

Nitrogen oxides and ozone 

Some air pollutants under sunlight are able to react with oxygen to produce derived toxic 

oxidants, which have a high reactivity with biological environments. Photochemical oxidant 

smog or fog this becomes very important in the process of pollution and are a complex group of 

chemicals known weak primary (nitrogen oxides and hydrocarbons) and secondary (ozone, 

aldehydes, peroxy-acetyl-nitrate). 

 

Sources 

Nitrogen oxides are emitted primarily by motor traffic, which generates 76% of total NOx. 

Combustion and industrial processes are responsible for 18% and 6% of nitrogen oxides. 

Unlike sulfur pollution is decreasing, NOx and O3 pollution originated by automobile 

traffic is growing. 

NO is in high concentrations in the exhaust gases of vehicles. He quickly turns into NO2. 

WHO has proposed the following concentrations for nitrogen oxides: 0.21 ppm (400 

mg/m
3
) for 1 hour and 0.08 ppm (150 mg/m

3
) for 24 hours of exposure. In the U.S. annual 

standard is 0.053 ppm. They participate in their transformation into nitric acid pollution. 

 

Ozone (O3) is normally found in small amounts in the atmosphere is formed from 

lightning or molecular oxygen with the atomic reaction. 

UV radiation with wavelengths less than 2,420 Å oxygen molecules dissociate rare. In the 

lower layers, oxygen atoms meet many oxygen molecules, which react to form ozone. 

20 km altitude ozone concentration thus formed is sufficiently high (0.25 to 0.50 ppm) to 

absorb UV radiation of wavelength less that is harmful to life on Earth. Due to diffusion and air 

currents, small amounts of ozone reach and lower stratum of the atmosphere. 

During phenomenon of photochemical oxidant ozone concentrations fog can reach very 

high values phenomenon which has the following explanation: 

- Nitrogen dioxide released into the atmosphere from industrial sources and in particular 

motor vehicles is decomposed by UV radiation with a wavelength of 3700 Å higher in nitrogen 

monoxide and atomic oxygen reacts with atmospheric oxygen molecules to form ozone  

NO2 + λ / 3700-4000 Å → NO + O; 

- Nitric oxide reacts with ozone results and reconstructs nitrogen dioxide and molecular 

oxygen     NO + O3 → NO2 + O2 

Hydrocarbons also involved in the photolytic cycle of nitrogen dioxide: oxygen atomic 

turns them into free radicals that react with NO and NO2 produced. 

Aldehydes and ketones in the exhaust gases in the presence of UV radiation are converted 

into peroxyacetyl radicals that react with NO to form peroxyacetyl nitrite. It reacts with NO2 to 

form peroxyacetyl nitrate. 

Ozone is formed in the troposphere (the atmosphere near the ground) under the action of 

ultraviolet light, oxygen and from many sources (CO, hydrocarbons, methane). 
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The stratospheric ozone, which is about 35 km from the Earth, is the subject of much 

controversy: could be destroyed by chlorofluorocarbons (CFCs) known as Freon, widely used in 

1940. The role of the ozone layer is to shield the ground against radiation wavelength ultraviolet 

(UV B). It has been estimated that 1% reduction in the ozone layer will multiply 3 times the 

incidence of skin cancer and 2 times melanoma mortality. Another consequence would be 

increased morbidity cataract. 

Unfortunately speaks less of ozone in the troposphere, we breathe. It can be an inhibiting 

factor for plant and necrosis, starting at 200 mg/m
3
. 

 

Oxidant effects of pollution on health 

To individualize different effects produced were used in experiments on animals and 

humans. In vitro exposure to nitrogen oxides reduces power socket inactivation of macrophages 

in the lung of influenza virus. At concentrations similar to those in the urban atmosphere were 

observed ruminants and monkeys biochemical and cellular respiratory diffuse. The areas affected 

were deeper respiratory bronchiolitis was observed stenosis. The alveoli, NO2 may cause damage 

emphysema, while ozone may cause fibrotic lesions 

They found links between the atmospheric photo-oxidant and eye irritation and 

respiratory phenomena of chest discomfort and cough. Migraines were correlated with maximum 

hourly ozone ranging from 100-580 mg/m
3
. 

Asthmatics appear to be the weaker oxidant pollution, even at doses typically seen in the 

commune. Frequency of asthma increases sensitivity to an allergen of asthma was increased by 

inhalation of ozone expiratory volume is significantly reduced. Long-term effects are poorly 

defined, but some research suggests that oxidizing substances in normal concentrations in the air 

would be sufficient to cause premature aging of the lungs. 

 

Protection against oxidative substances 

Warning asthma and chronic bronchitis patients’ oxidant pollution peaks is very 

important. A useful advice is to avoid physical exertion, staying home, use air conditioners, 

temporarily leaving polluted city. Avoid physical exertion outside air is another measure. 

Human body through its faculties of adaptation protects against oxidative enzyme systems 

putting into play (glutathione peroxidase, reductase) and nutrition (vitamins E, C, beta-carotene, 

selenium). After several days of exposure to these pollutants, lung adapts little by little at a 

polluted atmosphere. A diet rich in fruits, vegetables, vitamin E intakes are recommended to fight 

oxidants that accelerate cellular aging and degenerative diseases some. 

 

 

ASPHYXIANT POLLUTANTS  

 

This includes substances that cause hypoxia or anoxia. It is carbon monoxide, hydrogen 

sulfide, hydrogen cyanide and cyanides, nitrites. Their effect on the body is different: carbon 

monoxide combines with hemoglobin and nitrite, cyanide interferes with oxygen utilization at the 

tissue level, hydrogen sulphide blocks the respiratory center. 
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Carbon monoxide (CO) 

Carbon monoxide pollution from cars and markers while a gaseous effluent from all 

combustion. Given the considerable amount of exhaust gases emitted each day auto traffic is the 

main source of CO. 

It is a colorless and odorless toxic properties of which are well known in case of 

poisoning. Inspired with pulmonary alveolar air running across walls, passes into the blood and is 

attached to hemoglobin to form carboxyhemoglobin and thus reduces oxygen supply to the 

tissues and muscles. 

The affinity of carbon monoxide for hemoglobin is 200 times higher than that of oxygen. 

Effects on the human body are acute and chronic. 

Acute effects depend on the gas concentration in the air and thus the amount of 

carboxyhemoglobin formed: 

 carboxyhemoglobin concentrations reaching up to 2% produce no changes; 

 from 2-10% hypoxia phenomena is accompanied by sensory and psychomotor 

disturbances (decreased visual acuity, manual dexterity, intellectual efficiency), these 

phenomena are accentuated in people with lung disease, cardiovascular or pregnant 

women; 

 from 10 to 20% plus headache, dyspnoea, heart rate and respiratory changes; 

 from 20 - 40% serious poisoning phenomena manifested by headache, nausea, 

dizziness, adynamia, reaching to loss of consciousness; 

 at 60% carboxyhemoglobin appears death 

 

Chronic effects occur frequently in housewives, the agents move and people living in 

highly polluted areas. Chronic poisoning occurs in initial fatigue, headache, irritability, dizziness. 

Carbon monoxide has an affinity for myoglobin, so it can cause the onset of a heart attack and a 

cardiac decompensation, the values of 5 to 10% favoring the occurrence of atherosclerosis and 

vascular permeability changes enzyme which produces favorable conditions atheroma deposition 

on vessel walls. Pass the placental barrier and causes underdeveloped or birth of children with 

congenital malformations (especially mothers smoking). 

 

 

TOXIC POLLUTANTS 

 

Are substances that act on the whole body are therefore known as systemic toxicity. 

 

Lead 

Lead in the air comes from industrial activity, the process of coal and fuel oil combustion 

or road. 

Chronic effects occur after penetration airway and digestive. Airway is lower than the 

weight digestion (only 1/3 of lead entering the airway), but absorption is higher (30-50% by 

inhalation and ingestion 10%). Following absorption through the alveolar wall, lead is going into 

the general circulation and deposited mainly in bones (90%), hair, teeth and soft tissues. 

Elimination is slow, mainly done through urine and feces, but smaller amounts are eliminated 

through sweat secretion, saliva, milk. 
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Toxic effects on the human body are very important: 

• interfere with iron fixing the porphyrin skeleton in this context is increasing 

• delta-aminolevulinic acid in serum and urine, increased urinary coproporphyrins; 

• affecting hematopoietic tissue in bone marrow and blood: red blood cells with 

• basophilic granulations, modifying erythrocyte longevity, decreased hemoglobin; 

• affect renal unit, cardio-vascular, nervous and digestive tract; 

• increase the incidence of miscarriage or fetal diseases; 

• small exposures causes of nonspecific symptoms include: irritability, insomnia, 

headache, nausea, loss of appetite, abnormal transit joint pain 

Loading test: 

• 30 μg lead /100 ml blood at children; 

• 60 μg/100 ml blood for adults; 

• 120 lead μg/100 ml urine. 

 

Cadmium 

Cadmium occurs in the extractive industry, the production of alloys, photocells, dyestuffs 

industry in superphosphate fertilizers in military equipment, in cigarette smoke. He is without 

biogenic role in the body. High absorption occurs via the respiratory (30-40%), while in the 

digestive track has a low absorption (10%). 

Effects arise from chronic airway penetration (customizes professional environment) or 

digestive (rural population). Cadmium absorbed in the lungs airway is fixed (only a small part), 

or pass into the systemic circulation and reach the red cells, kidney, thyroid, spleen and liver. 

Elimination is mainly via the urine, but slowly. 

Toxic effect occurs on metabolic function - protein and lipid metabolism. 

In professional intoxication is impaired upper airway, pulmonary emphysema, pulmonary. 

In intoxication population is affecting pulmonary, renal, cardiac, cancer. 

 

Mercury 
Mercury occurs in deposits of natural air (me) and industry 8 precision instruments 

industry, paints, fungicides). Important are the ways food and water, air pollution is a minor 

pathway. 

Chronic effects occur after entering the airway (customizes professional environment) or 

digestive (for the population). Secondary air is entering the environment population. 

 Unfortunately absorption by the respiratory route is 70-80%, it is stored in tissues 

selectively, depending on the form in which it is found. Inorganic mercury is deposited in the 

kidneys, while organic mercury is concentrated at the level of soluble (brain, liver, spleen, heart, 

lungs). Pass the placental barrier and act on the fetus and is slowly eliminated through feces, 

urine, milk and saliva. Accumulates in the body to the extent that there is a balance between 

absorption and elimination, in which there are long periods without subjective symptoms of 

intoxication, but cellular damage is possible. 

Clinical manifestations are neuropsychiatric (asthenia, headache, irritability, sleep 

disturbances, anxiety), renal and cardiovascular. 

 

Arsenic 

Arsenic occurs in the air after the extraction and processing of ferrous metals by burning 

fuel or pesticide usage in the structure. 
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The effects depend on the concentration and the chemical compound that is found. 

Arsenic has no biogenic effects to the body. The major route of absorption is breathing (40-50%). 

Toxic action takes place on the mechanisms of cellular respiration (by blocking sulfhydryl 

groups), has irritant and carcinogenic effects. 

Circulates bound to red blood cells and stored in the liver, kidney, capillaries, skin. 

Elimination is rapid in the first 48 hours in the urine, feces and sweat. 

Chronic poisoning occurs after exposure of months - years and is manifested by local 

irritative phenomena (conjunctivitis, rhinitis, pharyngitis, and laryngitis), keratitis skin, hyper 

pigmentation and malignant degeneration. 

  

 

CARCINOGENIC POLLUTANTS  

 

Cancer disease risk increases with the intensity of pollution. Population exposed to 

outdoor air pollutants (pollution by means of transport, industry, combustion) in indoor air (air 

pollution comes from outside) and cigarette smoke. Carcinogens are: 

• polycyclic aromatic hydrocarbons which are formed from processes 

• combustion best known compound is 3.4 benzpyren; 

• N-nitroso compounds that are formed by combining amine nitrogen compounds or 

amides (nitrosamines, nitrozamide); 

• organic pesticides - the organo-chlorinated carcinogen action are the most important; 

• anestesthyc compounds (hydrocarbons and halogenated ethers); 

• inorganic substances  

(metals - lead, beryllium, nickel, cadmium and metalloids - boron, arsenic, silicon); 

• aromatic amines. 

 

Effects on the body 

The fundamental phenomenon of the starting point of the cancer process is yet unknown. 

Originally disorder occurs at the molecular level, intracellular nucleic acid level. These abnormal 

cells will be sent back. Element determining the disorder is unknown, but it seems that many 

intervening factors, some related to environment (responsible for 80% of cancers in the 

population). 

Air pollution is considered a carcinogen because: pollutants are often isolated and have 

high concentrations in the environment increased cancer morbidity and mortality in areas 

polluted by experimental demonstrations. 

 

 

FIBROSIS GENERATING POLLUTANTS  

 

These pollutants are represented by suspensions that are stored in the lungs and causes 

tissue changes (proliferation of - pulmonary fibrosis) or its redistribution (emphysema). Fibrosis 

processes are common and cause nodules, plates, granulomas of alveolar wall. In the professional 

environment were described over 150 substances with fibrotic effects. 

In the main population fibrotic substances are asbestos, silica, beryllium and irritating 

pollutants. Exposure to asbestos leads to the formation of corpora asbestosis, pleural plaques and 

calcifications of. 
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Silicon is an issue for the people of the desert. Exposure to sand lead to fibrous nodules 

disseminated extensive lung areas. Beryllium causes granulomatous lesions. Irritating pollutants 

in concentrations have discrete fibrotic effects. 

Human exposure to these substances is small, is the most sensitive group of children may 

be subtle changes and slight fibrous lung restriction. Changes caused by pollutants fibrosis 

relatively benign in nature; however, there is a risk for malignant transformation. 

 

Indirect effects of chemical pollution 

This includes changing environment of man comes in contact with, namely: microclimate, 

flora and fauna, buildings or other objects, economic and social effects. 

Microclimate effects are: 

• Climate change by increasing cloud by increasing the number of days with fog, 

increasing rainfall frequency by increasing the number of cloudy days; 

• Increasing carbon dioxide concentration causes the greenhouse effect; 

• Decreases the amount of solar radiation (with 10 to 30%) and ultraviolet (20%) that 

reaches the ground. 

 

Effects on the flora and fauna are at individual level (plants, animals) or ground (crop, 

livestock), manifesting as underdevelopment, injury, illness or loss of species. 

Plants have different sensitivity depending on the species. The most sensitive are the 

flowers (roses, gladioli), followed by trees and coniferous trees and vines, lichens. 

Effects on animals and insects - the greater sensitivity have been followed by silkworms. 

Of large animals most susceptible are domestic. 

Effects on buildings or other objects - are the degradation of building materials used in the 

walls, monuments or exterior painting. 

Economic and social effects occur by lowering labor efficiency by increasing the number 

of sick leave due to health damage. Discomfort also occurs in the home, at work or in other 

places. Discomfort occurs mainly through smells and dirty objects. 

 

 

MEASURES OF PREVENTION AND CONTROL OF POLLUTION CHEMICALS 

 

Measures to be taken are medical, technical and administrative. 

Medical measures involving primary and secondary prevention 

Primary prevention requires knowledge of risk factors of pollution generated. In this 

respect follows: 

• knowledge of the presence of chemical pollutants in the air; 

• assessing the maximum harmfulness threshold for the pollutant (MHT); 

• monitoring compliance with MHT. 

• knowledge of the presence of air pollutants is achieved by continuous measurements. 

 

Some levels are tolerable for the human body, so it is necessary to set thresholds above 

which a disease may occur related to pollution. These values represent the maximum permitted 

concentration limit values or permissible. MHT is the concentration detected by modern 

exploration methods which do not exercise direct or indirect effect on health; it causes the 

emergence of subjective sensations, or modifies work capacity (WHO).  
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Setting it requires the development of experimental studies in laboratory animals and 

epidemiological. 

Maximum concentration momentarily is the highest concentration permitted short 

intervals - 30 minutes. 

Daily average concentration is the average pollutant concentrations over 24 hours  and 

involves minimum 12 samples. 

 Unfortunately the specific values of each substance are determined individually, or in the 

air they act making association reactions summary neutralizing potency and less. Existing rules 

are set: industrial environment - values are higher because they are healthy adults, the population 

environment - values are lower due to the presence of highly sensitive people (children, elderly). 

For air quality monitoring using a series of sanitary indicators - these are elements of air, 

normal or foreign components that harmful effect. 

Secondary prevention involves detecting early stages of the disease; the detection is 

performed using active medical checks in the exposed population. 

Administrative and technical measures are measures that apply to the source of pollution 

and land exposed. 

Measures for pollution source: use high quality fuels, achieving complete combustion 

processes, purifying the raw material before its use; achieve closed loop processes, use treatment 

plants for dust, gases and vapors, minimizing losses of unorganized enterprises, building tall 

chimneys to remove pollutants, reduce the amount of gas removed by exhaust. 

Measures relating to territory exposed include: systematic population centers, providing 

protection perimeters around sources, ensuring adequate distance between buildings and streets 

with proper orientation of the streets, as numerous green spaces, large vehicle traffic diversion. 

 

 

BIOLOGICAL AIR POLLUTION  
 

Air always contains microflora consisting of bacteria (including some species spores), 

viruses, yeasts, actinomycetes originating from the surface soil, and vegetation. It is a 

psychrophilic micro flora (growing at 20
0
C), adapted to these conditions, autotrophic fulfilling 

various roles in biological processes (fermentation, putrefaction, biodegradation). Saprophytic 

micro flora is present in the air and usually has no epidemiological significance. 

In areas with human settlements, this saprophytic flora is complemented by 

microorganisms and animal origin, which are rooted in the airways, pathological products 

eliminated by these bodies. It is a mesophilic flora (37
0
C) which may contain pathogens, 

conditioned pathogenic and saprophytic pathogens accidentally. 

Mesophilic flora found in the air an unfavorable environment for survival (variations of 

temperature, humidity often insufficient, poor nutritional intake, the bactericidal action of UV 

radiation). Among the seeds with a low resistance to air are: measles, influenza, smallpox, 

pertussis, coco bacillus (minutes or hours). Staphylococci, streptococci, diphtheria bacillus, 

bacillus Koch last longer (months) while bacteria spores can remain in the air 1-2 years. 

The air is cleaner, the more numerous psychrophile species, the mesophilic numerical 

increase with the degree of contamination of the air. 

The role of contaminated air is more important in rooms with different destinations, 

particularly in the hospital in case of congestion, poor ventilation, and poor sanitary conditions. 
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Disease risk by contaminants in the outside air is greatly reduced because of their great dilution 

air basin and the unfavorable action of physical factors, in the case of contamination by contact. 

Diseases transmitted by air 

In this way frequent respiratory infections are transmitted. The air is contaminated sources 

and settling it produces skin contamination, food items (multiple routes of contamination occur 

simultaneously acting). 

Microbial germs in the air are not multiplied but are transmitted.  

In this way it is transmitted: 

• infectious diseases of childhood - measles, rubella, scarlet fever, chicken pox, mumps; 

• influenza and other respiratory viruses, 

• diphtheria, tuberculosis, pneumonia, respiratory mycosis; 

• diseases among other routes of transmission may also be sent by air 

- polio, tularemia, plague, coal; 

• pathogenic or conditionally pathogenic flora which cause wound infection or burns. 

 

Germs forms of existence in the air 

These are of three types: nasopharynx secretion droplets (droplet Flügge), drop and dust 

bacterial nuclei. 

Nasopharynx secretion droplets containing water composition, mucus (mucoproteins) and 

germs (bacteria, viruses, micettes). Their dimensions are variable and can range from a few 

microns to 1 mm. These droplets are removed from the donor by talking, singing, coughing or 

sneezing. The sneezing is deleted a lot of germs, with sizes between 10 mm and 1 mm, to a 

considerable distance (7-8 m). 

For other ways to eliminate the amount of particles is less, and the distance at 1.5-2 m 

dissemination to large droplets quickly settle on surfaces in the vicinity of disposer, who will 

suffer in this way contamination. The young will remain suspended in the atmosphere for a long 

time, but eventually will also sediment. 

Drop nuclei (Wells) are small particles, originating in the nasopharynx salivary secretion 

and bronchial, high mobility, long persistence in the atmosphere (hours or days) for the external 

shell lose water, organic matter and any remaining agent central pathogenic. These droplet nuclei 

can reach other rooms on the same floor or even on different floors, playing an important role in 

hospital infections 

Bacterial powder consists of particles of dust on the surface which are absorbed microbial 

agents coming from Flügge droplets, droplet nuclei or various pathological products. 

Bacterial dust settles faster or slower depending on particle size. After sedimentation, can 

be brought back into suspension through various activities (sweeping, shaking linen, blankets, 

carpets, processing of products - fur, wool, leather - animals). 

Bacterial dust is generally circulating increased air resistance germs: Koch bacillus, 

diphtheria bacilli, pyogenic streptococci, staphylococci infections. 

The transmission of different microbial agents most frequently by air are presented in 

Table II. 
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TABLE II 

Transmission of microbial agents by air 

 

CLASSIFICATION AFTER GERMS 

SPECIFIC PATHOGENICITY 

SPECIES  

TRANSMITTED BY AIR 

HIGHLY PATHOGENIC 

Diphtheria bacillus 

Hemophilus influenzae 

Neisseria meningitidis 

CONDITIONAL PATHOGENIC 

Escherichia coli 

Streptococcus pyogenes 

Micobacterium tuberculosis 

Klebsiella pneumoniae 

Proteus mirabilis 

Pseudomonas aeruginosa 

Yersinia enterocolitica 

Legionella pneumophilla 

Staphylococcus aureus 

Clostridium tetani 

Clostridium perfringens 

ACCIDENTAL PATHOGENIC 

Citrobacter 

Aeromonas hydrophyla 

Staphylococcus epidermidis 

Streptococcus salivarius 

Micrococcus 

 

VIRUSES AND MICETTES TRANSMITTED BY AIR 

 

VIRUSES 

 

Influenza viruses (A, B, C) 

measles 

parainfluenza (1, 2, 3) 

rubella 

respiratory syncytial 

varicella 

smallpox 

adenoviruses 

parrot fever 

rhinovirus 

ornithosis 

Coronaviruses 

Coxackie A (some types) 

echinoviruses 

MICETTES 

Aspergillus spp. 

Histoplasma capsulatum 

Penicillium sp. 

Candida albicans 

 

The main mechanism of disease by air inhalation suspension is contaminated respiratory 

reach. Some are aggressive pathogens in the nasal-pharynx (diphtheria, hemolytic streptococcus), 

other works in the trachea and bronchi (B. pertussis, B. Koch). 
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Determination of microbial load of the air and surfaces in confined spaces is a commonly 

used method, especially for rooms for curative-prophylactic institutions. Within these 

contamination is high, the existence of individuals that eliminates germs. However, affected 

individuals are susceptible to contamination by these bacteria. 

Since the isolation and identification of various types of germs in the air is very laborious 

and takes a long time to assess air pollution commonly used in sanitary indicators: total number 

of germs that grow at 37
0
C, β haemolytic streptococci, Staphylococcus pathogen and further 

coliform group. 

The total number of germs is given by all organisms that grow on plain agar at 37
0
C, as 

these mesophilic flora of human and animal origin. 

Indications given by the indicator of air contamination are indicative, so commonly used 

in incubating Petri dishes with agar exposed to air for sowing, while the 37
0
C and 22

0
C. The 

presence of higher amounts of germs that grow at 37
0
C is an indicator of air contamination with 

germs of human origin, indicating the possibility of pathogenic bacteria. 

 

Sanitary recommendations for mesophilic flora in the air: 

• housing environment: < 2500 germs/m
3
; 

• food: < 600 germs/m
3
; 

• institutions for children: < 1500 germs/m
3
; 

• hospitals, operating theaters, dressings < 500 germs/m
3
; 

• patients rooms: < 600 germs/m
3
; 

 

Not allow the presence of hospitalization and treatment spaces pathogenic flora.  

During epidemiological investigations when is appropriate it is useful to determine also 

the presence of other pathogenic bacteria and fungi. 

Surfaces can have up to 2 germs/cm
2
, with no pathogen Staphylococcus and E. coli 

enteropathogens. 

The hands of healthcare workers in contact with patients are allowed up to 40 germs / 

hand surgeons allowed for more than 15 germs / one hand surface. 

 

 

NOSOCOMIAL INFECTIONS 

 

It is contracted infections in hospital and other healthcare facilities with beds, the patient 

is hospitalized or outpatient treatment due to microorganisms evidenced by laboratory and 

clinically recognized, whether or not symptoms occur during the stay in that environment. 

 

Conditions influencing nosocomial infections are: 

• opportunistic pathogens spread apparently harmless; 

• receptive field because weaker patients are hospitalized for resistance to infectious and 

explorations and treatments they receive can be a source of germs; 

• multiple paths can be transmitted, the air having an important role in the transmission of 

nosocomial infections; 

• false protection afforded by antibiotics, favoring the emergence of resistant strains; 

• waiver of strict hygiene rules with the successful application of antibiotic therapy; 
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• newly established stations increased risk of onset of nosocomial infections (intensive 

care, hemodialysis, cardiovascular surgery), air conditioning, etiological agents favoring the 

emergence of new, along with the classics. 

 

Causative agents of nosocomial infections 

Staphylococcus is first, followed by gram negative (Pseudomonas aeruginosa, 

Escherichia coli, Proteus, Klebsiella).  

Rarely are criminalized: enterococci, β-hemolytic streptococcus, bacteria of the genus 

Shigella, Salmonella, Bacillus Koch, anaerobes (Clostridium), hepatitis A and B viruses, varicella 

virus, adenoviruses, enteroviruses, fungi (Candida albicans, Aspergillus), protozoa 

(Pneumocystis Carini). 

Incidence of agents is specific for different sections: 

• the polling newborn infants: E. coli; 

• children's hospitals: beta-hemolytic streptococcus; 

• departments of urology and burned: E. coli, Proteus, Pseudomonas, 

• orthopedic wards: Staphylococcus aureus. 

 

Predisposing factors of nosocomial infections 

First construction and functionality is poor medical facilities: faulty circuits, water 

shortages, neglect of hygiene and disinfection measures are applied on the premises, patients, 

staff, linens, tools, overcrowded facilities, insufficient staff and inadequate training, 

hospitalization long-term epidemiological surveillance and laboratory failure of medical services. 

 

Epidemiology of nosocomial infections 

Disease hospital sources include: health care professionals, visitors, students in medical 

schools and medical students in training. 

Transmission routes: air, underwear and bedding, dishes, stethoscopes, thermometers, 

needles and syringes, medicines, foods, infusion solutions. 

Transmission of microorganisms via the hands of health professionals is an important way 

for nosocomial infections (table III). 

Responsive population is represented by patients hospitalized with reduced antibiotic 

resistance and is very sensitive to microbial flora of the hospital, which is often resistant to 

antibiotics. 

 

Prevention of nosocomial infections 

Construction and functioning of the health units, strict hygiene rules for: 

• housing conditions; 

• microclimate conditions; 

• drinking water; 

• proper removal of waste; 

• food circuit; 

• sick person circuit; 

• linen circuit; 

• cleaning, air disinfection by physical or chemical methods; 

• disinfection underwear and bed; 

• disinfection of instruments and apparatus; 



35 

 

 

With regard to healthcare professionals following measures are required: 

• protective equipment must always be clean, 

• hand hygiene involves washing with water and soap, antibacterial liquid soap and sterile 

water, or use of alcoholic solutions containing ethanol, isopropanol, quaternary ammonium 

compounds (benzalkonium chloride), 

• gloves in surgical departments, and whenever necessary, use multilayer masks in 

surgery for babies, changed every hour; 

Epidemiological surveillance institution for knowledge and to combat all sources of 

infection among patients and staff: detecting carriers of germs and sanitation carrier status, 

sanitation tests (surface, underwear, coats, furniture) elimination of parenteral transmission of 

blood infections, HIV and hepatitis B to avoid outbreaks of nosocomial infections and reducing 

their mortality. 

The choice of treatment and methods of investigation at low risk of infection involves 

aseptic techniques and antiseptic measures. Providing health units staffed with healthcare 

professionals and care that is well trained and have proper ethical conduct. 

 

TABLE III 

Hand contamination rates of medical personnel with nosocomial pathogens  

and their hands persistence (modified after G. Kampf, A.Kramer) 

 

NOSOCOMIAL  

PATHOGENS 

CONTAMINATION 

RATE  

(%) 

HAND STAFF 

PERSISTENCE  

(minutes) 

Salmonella spp Unknown ≤180 minutes 

Klebsiella spp. 17 ≥ 120 minutes 

HAV Unknown ≥ 120 minutes 

Rotavirus 19.5-78.6 ≥ 260 minutes 

P. vulgaris Unknown ≥ 30 minutes 

S. marcescens 15.4-24 ≥ 30 minutes 

VRE > 41 ≥ 60 minutes 

S. aureus 10.5-78.3 ≥150 minutes 

Acinetobacter spp. 3-15 ≥150 minutes 

Influenza / parainfluenzaviruse Unknown 10-15 minutes 

Pseudomonas spp 1.3-25 30-180 minutes 

Candida spp. andTorulopsis glabrata 23-81 60 minutes 

E. coli  Unknown 60-90 minutes 

B. cereus 37 Unknown 

C. difficile 14-59 Unknown 

Gram-negativ bacterias 21-86.1 Unknown 

HAC 8-23.8 Unknown 

MRSA 16.9 Unknown 

Rhinovirus >65 Unknown 
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Prevention and control of air pollution 

In order to prevent and combat air pollution, which has an important role in nosocomial 

infections following should be done: ventilation, cleaning, disinfection. 

Ventilation is a measure that ensures air quality (physical and chemical composition 

according to the rules). To ensure these conditions in a room are needed primarily cubing some of 

them, depending on the number of persons and the activities they carry them. Even if it complies 

cubic capacity, room air must be changed periodically by introducing fresh air, uncontaminated, 

unpolluted, which must replace indoor air, contaminated and polluted with various chemicals. 

Proper Ventilation volume and ventilation means providing a multiple parts. 

 

Ventilation volume = (N x c) / (a - b) 

 

N = number of persons in the room 

c = CO2 eliminated / person / hour (22.6 l) 

a = CO2 concentration allowed in the room (0.07 to 0.1%) 

b = CO2 current concentration in the atmosphere (from 0.03 to 0.04%). 

 

Calculation of this formula shows that for an adult is required air volume of 30 m
3
 per hour. 

 

Frequency to be changed is called multiple room air exchange. Multiple exchange value is 

dependent on cubic capacity room / person. The following exchange values are recommended: 

for the kitchen and the bathroom 3, bathrooms: 1.5-2. 

In hospitals, ventilation must be increased, depending and profile. Most ventilation should 

be provided at polling infectious or contagious disease hospitals. Use of air conditioning, the air 

is rid of microorganisms before they entered the room, is one of the best ways. 

Simple methods of air through doors and windows, ventilate the room, but with a lower 

efficiency. To increase efficiency extends to vent. 

DC air ventilation (open doors and windows) for 15 minutes is a good way, because it 

completely replaces the air in the room, provided they do without people. 

 

Cleanliness is a method for removing dust, organic substances and microorganisms from 

surfaces and objects in the room. An applied correctly performed cleaning decontamination of 

95-98%, close to that obtained by effective disinfection. The methods used are simple vacuuming 

or wet sweeping, washing, wiping, brushing. 

Washing with water is warm (35 - 40
0
C) plus 1-2% soda or soap, detergents.  

Between washes, surfaces should be kept clean by wiping with a damp cloth. 

Disinfection is a method which seeks the destruction of the physical environment of 

microbial vegetative forms to prevent infections and diseases. Usually is applied after the 

cleaning performed correctly. It can be done using physical and chemical methods. 

 

Physical methods of disinfection 

Physical methods of disinfection of air and surfaces are based on bactericidal effect of 

high temperatures and UV radiation. Disinfection is achieved by washing dishes or laundry water 

having a temperature 60-95
0
C. In hospitals, this method also applies to laboratory glassware and 

instruments. It is a combined action: heat and detergents. 
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UV germicidal has the best effect in the wavelength range of 250 nm, emitted by lamps 

placed in areas to be disinfected. Effectiveness of the method is 50-75% because the bacteria are 

protected by organic coating is not suspended in the atmosphere itself. High humidity also 

reduces UV disinfection efficiency. 

This method of disinfection can be applied in medical offices, treatment rooms, dressings, 

operating rooms, failing patients and staff due to their undesirable effects, especially in the skin 

and eyes (photo-ophthalmia).  

It is recommended to be applied in pharmaceutical, food industry, where air must be as 

pure as possible. Personnel who apply this type of disinfection must be equipped with protective 

equipment (protective clothing, gloves, and protective spectacles). 

UV disinfection is still difficult to achieve, you can use the partial irradiation ceilings 

above person’s rooms, operating rooms, around the operating table, the meal preparation and 

storage facility of drugs. UV radiation is also used for air decontamination air-conditioning. 

 

Chemical methods of disinfection 

Chemical disinfection is most commonly used because of efficiency from 99.0 to 99.9%. 

Chemicals are nebulizers in the air as vapor or aerosol and cause destruction of germs in the air 

and on surfaces that have settled. 

Disinfection with chemicals is a terminal disinfection, since the materials used are 

harmful to the people in the room. 

The substances most commonly used for this purpose are: chlorine substances (bleach, 

sodium hypochlorite), formalin, beta-propyolactone, glycols (triethyleneglycol, propylene glycol) 

propyl alcohol solutions, pine oil solution. 

For a good efficiency of disinfection, the following conditions must be met: humidity 40-

50%, room temperature optimum is performed beforehand room cleaning to remove 

contamination of organic disinfection contact time required, selecting disinfectant depending on 

the microorganisms to be destroyed. 

 

 

ALLERGY GENERATING POLLUTANTS  

 

This includes factors such as biological, chemical or physical cause allergic reactions. 

By their nature these pollutants can be plant or animal or industrial. 

- Pollutants plant is represented by pollen and particles of plant origin. Pollen contains the 

principle cause allergy and pollinosis, especially in spring. Strong allergy trees are poplar, linden, 

maple and locust (March to May). There are also less allergy trees as birch, alder, oak, chestnut 

or ash. Plants feed - alfalfa, clover are also highly allergenic, while forest plants (pine, thuja, 

yew) are less allergenic. Molds are placed at the boundary between plants and animals and 

allergy effects, the incidence of allergies caused by molds is great spring. Particles effects of 

plant allergy are the textile fibers, wood dust, and flour. 

- Pollutants animal fur brushes are represented by wild and domestic animals (cause 

sensitivity to people who live with animals, contact with their fur), epidermal desquamation, 

poultry feathers (used in pillows, quilts, mattress). Reactions occur frequently in combination 

allergenic agents in this regard is best known house dust containing plant and animal elements: 

chips, hairs, and scales from animal fibers, cotton, wool, flax, hemp, fragments of bacteria, mold, 

and mites. 
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- Allergens of industry are represented by various chemicals used in industry and which 

give a series of reactions whose mechanism is sometimes unknown (mercury, beryllium, 

asbestos, hydrocarbons, sulfur dioxide). 

Effects on the body are of two types: 

- In contact with the body type they immediately triggers spontaneous reactions (atopic 

reactions) that determines the type of IgE antibody synthesis in contact with antigens in this 

context is allergic rhinitis, asthma, nettle rash, allergic conjunctivitis, atopic dermatitis; 

- Substances act as haptens industry where contact with body proteins form specific 

antibodies and give allergic reactions. 
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