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Introduction. Modern mechanical engineering in Ukraine is developing on the 

basis of large production association, which includes billets, forging and pressing, 

foundry, finishing workshops, workshops for thermal, machining of metals and other 

production sites. They also include testing stations and auxiliary production units. 

Aim is to identify the consist and amount of harmful substances emissions into 

the atmosphere by sections of the machine-building enterprises. 

The largest sources of dust and gas emissions in foundry sections are the 

follow: furnace, arc and induction furnaces, storage sites, processing of charge and 

molding materials etc. 

In melting process of 1 metal ton in the open cast iron furnace, the 900-1200 

m3 of flue gas is emitted, which includes: carbon, sulfur and nitrogen oxides, oil 

vapors, polydispersed dust and others. At the flue gas dilution with the air which 

sucked in through the loading window of the furnace, the leaving gases quantity 

increases in 1,5-3,5 times. 

The parameters and composition of the emitted gases from the cast iron furnace 

have been presented in Table 1. The chemical composition of dust released from 

furnaces depends of the composition of the loaded metal, fuel, operating conditions 

of the furnaces and could vary within (wt.%,%): SiO2 – 20 - 50; СаО - 2-12; Аl2O3 - 

0,5 - 6; МgО -0,5-4; МnО - 0,5-2,5; (FеО + Fе2O3) – 10-36; С – 30 – 45. 
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Table 1. 

Harmful substances emissions into the atmosphere from cast iron furnaces 

Air supply to the 

furnace (m
3
/hour) 

during: 

Emissions, kg/hour The flue 

gases 

temperatu

re, 
.
С 

Consum

ption of 

gas 

waste, 

m
3
/hour 

Productivi

ty of the 

furnace, 

t/hour blast flue gases 

emission  

dust СО SO2 NO, 

NO2 

2 850 2 500 26 190 5,0 0,15 160 7 500 3 

4 800 4 250 50 370 8,0 0,30 180 11 500 5 

6 700 6 250 74 480 11,0 0,45 200 15 000 7 

9 600 9 500 100 680 12,5 0,80 250 21 000 10 

14 400 13 800 150 920 17,0 1,20 260 30 000 15 

 

The median dust size for the hot blast is 20 microns, and for a cold blast it is 70 

microns. In closed cast-iron furnaces with a capacity of 5-10 t/h per 1 ton of burnt 

iron, there are exude of 11-13 kg of dust, 190-200 kg of carbon monoxide, 0.4 kg of 

sulfur dioxide, 0.7 kg of hydrocarbons. The concentration of dust in the exhaust gases 

is 5-10 g/m
3
 and the median dust size is 35 microns. Table 2 shows the pollutant 

emissions from electric arc furnaces during steel smelting. 

Table 2  

The pollutant emissions from electric arc furnaces during steel smelting 

The furnace 

capacity, t 

Furnace productivity, 

t\hour 

Emissions, kg\t 

dust СО NO, 

NO2 

0,5 0,33 9,9 1,4 0,27 

1,5 0,94 9,8 1,2 0,26 

5,0 2,0 9,4 1,3 0,26 

10,0 3,0 8,8 1,4 0,27 

20,0 5,9 8,1 1,5 0,29 

50,0 11,4 6,9 1,4 0,28 

100,0 21,0 6,6 1,5 0,29 

 

The chemical composition of the dust depends on the grade of the molten steel. 

the considerable amount of dust and gases emitted into the atmosphere by the foundry 

sections, which engaged in the preparation, processing, use of charge and molding 

minerals. 
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Dust, acid and oil aerosols (fog), carbon monoxide, sulfur dioxide, etc. are 

emitted in the processes of heating and metal processing in forging and pressing and 

rolling mills. 

The rolling mill dust emission is on average 200 g per ton of rolled products. If 

in the process of rolling used fire cleaning the surface of the workpieces, then the 

allocation of dust increases to 500-2000 g per ton. 

There is in heat metal process in flame furnaces of blacksmith shops, the 

carbon monoxide, sulfur, nitrogen and other combustion products are emitted. 

The source of a large amount of pollution could be the evaporation process, 

even if the evaporation of a small amount of substances in an open way, that is, in the 

presence of unorganized sources of environmental pollution. 

Conclusion. The machine-building industry is one of the most influential to the 

environment, so the environmental management systems creation for machine-

building enterprises is the actual issue today. 

The issue of minimizing the engineering industry impact on the environment 

could be solved by the combination of management and engineering activities. It is 

proposed to increase the efficiency of existing methods of cleaning industrial 

emissions into the environment, to introduce new alternative technologies 

(environmentally friendly, waste-free) and preventive measures to improve the 

environmental safety level of machine-building enterprises. 

  




