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MODERN CONCEPTS OF SCIENTIFIC INVESTIGATIONS IN THE FIELD OF PRO-
TECTION OF ENVIRONMENT WHICH REALIZED IN KAZAKHSTAN 
 
A.Askarova, N.Mazhrenova, S.Bolegenova, A.Nugymanova  
 
IETP of al-Farabi KazNU,Almaty, Kazakhstan 
 
Regulation of the quality of the environment must ensure environmental safety of the population 
and the preservation of the gene pool, to ensure rational use and reproduction of natural resources in 
the context of sustainable development of economic activities. 

Environmental regulation is one of the most effective means of environmental protection and 
rational use of natural resources [1]. The permissible load on the ecosystem is regulated and the 
boundaries of the impact of economic activity on the environment are established with it.  

As a general and informative indicator of air pollution is acomprehensive pollution index(CPI)- 
complex index of annual average atmospheric pollution. Its quantitative ranking by the class of state 
of the atmosphere is shown in table 1. 

 
Table 1 
 

Indicators Classes of ecological status of the atmosphere 
Rates(N) risk (R) crisis (К) Disasters (D) 

Levels of air pollution 
 

<5 5-8 8-15 >15 

 
Air pollution in the city of Almaty is an acute environmental problem, which is complicated by 

the geographic and climatic conditions. For the study of air pollution in the city estimates of the 
content of harmful substances in the atmosphere of the city were analyzed. Accounts for air pollu-
tion in the city Almaty are lead with 5 types of pollutants. 

 By the program “Era-Air” the maximum one-time emissions and surface concentration for en-
terprise TPP-2 of Almaty that burn high-ash Ekibastuz coal were calculated. The installed power 
capacity of TPP-2 -510 megavolt, thermal capacity - 1176 Gcal/h. 

Basic characteristics of Ekibastuz coal, which is burnt at TPP-2, are shown in Table 2. 
Software package of “Era-Air” is devoted to a wide range of problems in the field of air asso-

ciated with the calculations of air pollution.  
Using the program in the work single emission ash, oxides of sulfur, carbon, nitrogen, which 

formed from the combustion of Ekibastuz coal, characteristics, which are listed above, with the 
height of the chimney 120 meters were calculated.The calculation results are shown in Table 3. 

According to our calculations, during the burning of high-ash coal, the maximum amount of 
one-off emissions from a point source exceed at 10 times the maximum single concentration, there-
fore, the average daily concentration will also be significantly higher than the maximum permissible 
concentration.  

As can be seen from the calculation, the maximum surface concentration of greenhouse gases 
exceeds the average daily concentration. 

It was found that the burning of Ekibastuz coal emits large amounts of pollutants, the concen-
tration of which exceeds the maximum single and daily average concentration of impurities, on av-
erage, 2 times the permissible limit values of maximum permissible concentration. This leads to an 
increase in complex index of air pollution of the city of Almaty, which is higher than officially 
known air pollution index is 12. CPI normally should not exceed 5. The calculated figure shows the 
complex exceeded air pollution of the city of Almaty in 2 times 
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In this regard, our work provides a new way to reduce greenhouse gas emissions on the atmos-
phere. Different ways of disposing of greenhouse gases contained in industrial emissions widely 
used in practice. However, it may be appropriate to reduce emissions by improving the quality of 
fuel burned, increase the efficiency of its combustion. To modify the Ekibastuz coal quality in our 
work, we conducted research on the effect of electron beam processing on the physical and chemi-
cal properties of coal, increasing the efficiency of its combustion in order to reduce emissions 

 We studied the impact of the accelerated electron beam on the structure of coal. Experiments 
on radiation processing of coal were carried out on an electron accelerator ILU-8. Accelerator gen-
erate electrons with an energy of 1.3 MeV, power of dose vary from 0.19 to 0.33 Mrad/s, the total 
dose of absorption - from 10 to 200 Mrad/s, the total dose of uptake - from 10 to 200Mrad. The 
temperature of the coal layer thickness of 7 mm was monitored using a thermocouple and main-
tained in the range 60-70 and 250-260°C.  

Preliminary electron beam processing of coal results in lower emissions reduces the amount of 
ash and reduces the maximum one-time emissions (table 2-3) at least from 0.6% to 9% for the dif-
ferent greenhouse gases. 

 
Table 2 
 

Fuel humidit
y ௣ܹ % 

volatility, ௗܸ௔௙ % 
lfur,ܵௗ 
% 

ash 
conte
nt., ܣௗ% 

carboh
ydra 
tes., ܥ ௗ௔௙ 
% 

hydrog
en ܪௗ௔௙ 
% 

nitro 
gen, ௗܰ௔௙
% 

oxyg
en., ܱௗ௔௙
% 

combu
stion 
heat, 
QP  

MJ / kg  
no exposure 8.43 28 0.7 43 43.3 2.64 0.79 6.07 16.83 

Radiation 
 

6.41 26 0.5 39 45 3.1 0.7 7.2 16.5 

 
Results of calculation of the maximum single-emission (by the program “Era”) are shown in 

Table 3. 
 
Table 3 
 

Fuel  Maximum one-time emissions, g/s 
Ash sulfur dioxide SO2 nitrogen oxides NO carbon monoxide MCO

no exposure 
 

57.91 12.6 3 16 

radiation  
 

52.6 9 3.08 15 

 
In view of the above, results, which obtained in this study may help to solve the problems as-

sociated with the implementation of Kazakhstan's commitment to reduce air pollution, the devel-
opment of green economy. 

Conducting pilot tests of the electron beam by a point is necessary for the widespread intro-
duction of the proposed method directed to modification of fuel, improving the quality of the envi-
ronment. Industrial electron accelerator ILU-8 capacity of 95 kilowatts works in the industrial park 
of Almaty, which has high performance and can be used technologically complex by electron beam 
processing of different materials. 

 
This work was financially supported by Scientific Committee of MES (grant №3481 / GF4). 
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Выделим элементарный напряженно-деформированный объем смазочного материала. Будем 
считать, что он погружен в термостат - невозмущенная часть смазочного материала. Кванто-
вые переходы, связанные с полем деформаций, приводят к диссипации энергии внешнего 
поля. Если считать, что выделенный объем обменивается с термостатом только энергией, то 
соответствующий ансамбль частиц выделенного элементарного объема будет каноническим. 
Функция отклика такого ансамбля на внешнее воздействие получена в работе [1]. Если в ка-
честве функции отклика взять кинематическую вязкость ν, то получим следующее выраже-
ние: 

 ,
G

A
C

0
  (1) 

где G0 - энергия Гиббса термостата, А - работа внешних сил, С - постоянная. 
Энергия внешних сил расходуется на разрыв молекулярных связей смазочного мате-

риала и равна А = σ·S (σ - поверхностное натяжение, S - площадь поверхности элементарно-
го объема). Тогда уравнение (1) примет вид: 

 ,
G

C
0


  (2) 

Уравнение (2) выражает связь между кинематической вязкостью и поверхностным на-
тяжением жидкой среды (смазочного материала).  

По мнению ряда исследователей вязкость и поверхностное натяжение – абсолютно не-
зависимые величины:вязкость – это динамическое явление (поперечные силы), а поверхно-
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