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 The environment is a condition for the existence of living organisms together with human 

being. In order to improve the quality of life, human transforms the environment to fit his needs. 

This inadvertently changes the constancy of the composition of the internal environment. 

Thermodynamic principles and laws of conservation of energy, matter and information are closely 

related with each other. As an example, it is possible to consider the flow of energy and material 

information in the system, which should cover the entire system. Currently, there are quite a large 

number of calculations in a matter of improving environmental quality. For example the water flow 

in the biological specimen takes hours, the moisture in the atmosphere (hence in aerobiosfere) - 8 

days, free continental surface water - from 16 days in rivers, and up to 17 years in lakes, 

groundwater is updated in 1400 years, and the ocean water in 2500 years. Similarly, the specified 

time of energy and metabolism transition exist in all natural systems.  
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Environmental impact on the environment is well explained by the principle of Le Chatelier 

- Brown. In other words when there is an external force that moves the system  out from a stable 

equilibrium state, this equilibrium is shifted towards the direction in which the effect of external 

influence is weakened. Since the mechanism of the biosphere of the principle of Le Chatelier - 

Brown should be based on the functioning of living systems, this functioning drives all  terrestrial 

processes as postulated by V.I. Vernadsky [1].  

Currently, the mechanism to reduce the impact on the environment is based on the economic 

mechanism. According to the principle the polluter pays. All the companies are developing a project 

of maximum allowable emissions, produce a quarterly payment for emissions and practically do not 

deal with the improvement of technology. This principle does not work, because funds received 

from external environmental impact are not fully going to restore the destroyed environment. For 

example the increase of CO2 in the atmosphere due to the burning of coal by thermal power station. 

It should also be noted that the payment for the CO2 emissions is not made. Therefore, we need 

feedback mechanisms. In particular, in order to prevent the change in the atmosphere to the 

negative side, it is required to transform harmful staff  into useful product. Recent developments in 

science and technology makes it possible to do so [2]. With today's fuel balance of oxygen 

consumption on the burning of fuel is about 5 times greater than its consumption by the entire 

population of the Earth, and with the increase of the ambient temperature - thermal power plants are 

mostly causing the growing greenhouse effect. 

 
Figure 1. The composition of gas waste of thermal power station 

 

Figure 1 shows the material balance of emissions by the coal thermal power plant in the 

generation of 2400 MW. As the figure shows the main share in the emissions is accounted for CO2 - 

81.8%. Let's consider one of the options of its utilization, it will be possible to get carbon dioxide 

from thermal power plant's gas emissions of [3]. The essence of technology is as following (Figure 

2). The flue gases produced during coal combustion after removal of suspended solids is taken 

through a high-pressure fan refrigerator smoke, where they are cooled with water circulating water 

supply. Then the flue gases enters the absorber, in which they rise upward while contacting 

emaciated monoethanolamine (MEA) solution which flows downward. MEA solution absorbs 

carbon dioxide from the flue gas, saturates, and then it moves by the pump through the heat 

exchanger of the solution fed to the irrigation of the nozzle stripper .  

The resulting solution steam-gas mixture  received during boiling is withdrawn from the top 

of the nozzle stripper into the annulus gas refrigerator. Depleted solution is drawn from the bottom 

of the boiler and the heat exchanger  is fed back to the absorber irrigation nozzles by pump. In the 

next step cooled carbon dioxide enters the manganese scrubber in order to  remove the MEA traces 

and smell; it enters a water scrubber for the manganese traces removal; carbon dezotorator for other 

smell removal; into a dust filter for dust coal removing. Then carbon dioxide is delivered to the 

suction side of the two-stage CO2 compressor. The compressed carbon dioxide gas enters the drying 

unit, where it removes moisture from it. The switch of 2-absorbers on the unit makes it possible to 

separate their regeneration, which takes place with heated carbon dioxide through the layer of 

alumina gel.  

The concept of reducing the ecological load on the environment is presented in Figure 2. 
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Figure 2. Schematic diagram of obtaining CO2 from coal combustion products 

 

Thus, in the design of new facilities "production waste" section  should be excluded replacing it 

with a "secondary resources" with the prospect of the producing from them another products. This 

will reduce the ecological load on the environment and improve its quality. 

 

Reference 

1. Petrov K.M. General ecology: interaction between society and nature: A manual for 

universities. .Himizdat. 2014 352 p. 

2. Komkina A.I., Ksenofontov B.S., Spiridonov V.S., Calculation and design of 

environmental protection systems:. in 2 p, Part 1: Theoretical Foundations: a tutorial. Publisher 

MSTU after N.E. Bauman. 2011 99p. 

3 M.I. Bazhenov, Bogorodsky A. C.,  Sazanov B.V., Yurenev V.N., Industrial thermal 

power stations. Textbook for universities. Ed. E.Y. Sokolova., 2nd ed., Rev. - M .: Energia, 1979.-

296 with silt. OCR, inter. 

 

 

 

UDC 574 

AIR POLLUTION IN CHINA AND KAZAKHSTAN AND HEALTH EFFECTS OF AIR 

CONTAMINATION 

 

Mausimbai Assel 

mausimbai_a@mail.ru 

L.N.Gumilyov Eurasian National University, Faculty of natural sciences, student, Astana, 

Kazakhstan 

Supervisor-Bakeshova Zh.U. 

 

One day I noticed that there is a problem of air pollution in my city. I live in Kokshetau. 

When I was walking the city I saw a huge building which was discharging vast amount of 

pollutants. Even felt that it became difficult to breathe the air because it was full of smog. Then 

started thinking on consequences of industrial air pollution. 

I am going to make a project about industrial air pollution. Industrial air pollution (IAP) is 

pollution resulting from industrial plants discharging pollutants into the atmosphere (Princeton 

University, 5). There are different types of industrial pollution, such as ground, air and water 

pollution. However, in my point of view, air pollution is most common type of industrial 

contamination that is why I will focus on it. Moreover, air pollution can lead to ground and water 
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