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As it is known, the recycled steel smelting industry is considered as one of the 

economically and ecologically very important fields. In this industry, the repro-

cessing of obsolete steel waste, which is dangerous for the environment, is of 

great economic importance as well as environmentally beneficial. the processes 

of ore extraction and its subsequent stages of processing save on the use of 

natural resources. steel smelting is important. During the research carried out 

by us, it was determined that a large amount of water is also used in the recycling 

processes of out-of-service steel technological equipment in the recycled steel 

smelting industry. The object of the study was the Baku Steel Smelting Enter-

prise. For the first time, in-depth environmental analyzes of the composition of 

the industrial streams-wastewater received during the technological process of 

that production were carried out by us. It was determined by us the emissions of 

ecotoxicant substances - H2S, SO2, NH3, SO3, NO2 Cl2, HCl, HCN, PH3 which 

are contained in the industrial streams formed in the main production areas of 

that enterprise and evaporate in a short period of time. 
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INTRODUCTION 

The following explanations can be given based on the information given in many technical 

literatures [1-13] and the results of scientific research conducted in scientific and technical 

journals: 

- A significant amount of water is used in ore extraction production areas, which are the primary 

raw materials of the metal industry and large production areas. At this time, industrial streams 

are also formed in the same volume. During the extraction of ore, the metal compounds 

contained in the ore enter the environment in the form of complex dust-aerosol, mainly metal 

oxides and salts, along with the change of the land relief. At the same time, it can be noted that 

during the process of extracting ore from underground, grinding ore, enrichment and 

preparation of ores as commodity raw materials for smelting according to the required 

indicators, industrial streams containing a certain amount of heavy metal compounds are 

formed in the environment. 

- Along with the preparation of the raw materials required for the metallurgical industry, 

industrial effluents - waste waters, which differ from each other and have very complex 

characteristics due to their composition, are constantly generated in the ferrous and non-ferrous 

metal smelting industrial enterprise for its purpose.  
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- Discharge of metal oxides, S, SO3, dust, soot waste mixture into the atmosphere in the form of 

aerosols, combined with compounds with ecotoxic inorganic substances (H2S, SO2, NH3, 

PH3 etc.) is happening. At the same time, inorganic and organic ecotoxicant aldehydes, 

benzopyrene, etc., which are dissolved in the industrial effluents formed in the above-mentioned 

production area. evaporation of compounds also occurs. As a result of the generation of waste 

gases, industrial effluents, and also received solid wastes, both in the ore extraction industry and 

in the steel smelting industry, environmental pollution is caused. That is why we purposefully 

carried out an in-depth environmental monitoring research study at the "Baku Steel Company" 

enterprise, which is one of the recycling steel smelting industrial enterprises. During the 

research, it was determined that coke, limestone, ferromanganese, ferrosilicomanganese, as well 

as many inorganic substances contained in unusable steel equipment at high temperature 

(~15000C temperature) of the reagents used in the melting of recycled steel, ecotoxic substances 

obtained as a result of various chemical transformations are used in cooling goes into the 

composition of the waters.  

- For the first time, we have also determined the concentrations of inorganic substances with 

ecotoxic properties that evaporate quickly in the waste water of the above-mentioned industrial 

enterprise. Environmental analyzes of all harmful substances in the form of gases and aerosols 

formed in that enterprise, as well as concentrations of ecotoxic substances in the air, were carried 

out with Drager Tubes LLG gas detector and UQ-2 gas analyzer special devices. At the same 

time, samples were taken to determine the in-depth analytical analysis of industrial streams and 

solid wastes formed in that industry and research work was carried out in laboratory conditions. 

For this purpose, samples were taken from the waste water received at the above-mentioned 

institution, and the composition of the samples was determined using known analytical methods 

shown in the literature [1-12]. 

EXPERIMENTAL PART 

Baku Steel Company, which is located in the Nizami district of Baku city and is considered one 

of the main industries, is considered as one of the enterprises that use a large amount of water. 

During the research, it was determined that gaseous harmful substances, waste water and solid 

waste with different composition and characteristics are constantly formed during technological 

processes in the enterprise. By us, the distribution and composition of gas wastes actually 

formed in that enterprise was determined by means of special devices. As we mentioned earlier, 

one of the directions of the main research work was the determination of the composition of the 

industrial streams formed and received in that enterprise. For this purpose, water samples were 

taken by us from the industrial streams formed in the above-mentioned main production areas 

and directed to the treatment areas. Qualitative and quantitative analyzes of the composition of 

the water samples were carried out. The composition of samples taken from the inlet and outlet 

of the industrial effluents used before the cooling system of the Electric Arc Steel Melting 

Furnace (EASMF) of the main production area of the mentioned enterprise and discharged to the 

treatment area was determined by means of the ICP-OES GBC Quantima device. Table 1 shows 

the analysis results of the composition of water samples taken from the (EASMF) production 

area of the Baku Steel Smelting Enterprise. 
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Table 1. Analysis results of the composition of water samples 

The Name of  

Components 

Unit of Measure Water re-entered into the 

cooling system of the EASMF 

Recycled effluent water from 

the cooling system of EASMF 

SO42- mg/l 28.6 228.8 

Cl- mg/l 96.9 95.5 

H2S- mg/l 0.02 1.5 

Cl mg/l 0.02 2.0 

SiO2- mg/l 14.12 14.96 

Na+ mg/l 137.8 222.5 

K+ mg/l 3.2 3.1 

Al3+ mg/l 9.49 41.4 

Fe mg/l 79.5 225.2 

Mn mg/l 0.372 7.98 

Cu mg/l 54.4 93.6 

Mo mg/l 23.7 25.0 

Zn mg/l 0.525 1.8 

Pb mg/l 0.162 0.673 

Ni mg/l 2.08 2.1 

Cr mg/l 3.44 4.68 

B mg/l 0.241 0.245 

As mg/l <4 <4 

Ba mg/l <0.6 <0.6 

Hg mg/l <0.002 <0.02 

Se mg/l <0.1 <0.1 

As can be seen from Table 1, there are dissolved ecotoxic substances in those water samples. 

During the research, it was determined that the ecologically analyzed water samples also contain 

volatile, quickly evaporating inorganic ecotoxic compounds. This, in turn, can be considered as 

one of the sources of atmospheric air pollution. The distribution of volatile ecotoxicant inorganic 

substances contained in the mentioned water samples in the atmosphere regardless of 

temperature and their actual concentrations in the air were determined using a mobile gas 

analyzer, Drager Tubes LLG gas detector detector and UQ-2 gas analyzer devices. 

Environmental analyzes of concentrations of ecotoxic substances released into the atmosphere in 

waste water treatment areas were also carried out with the same devices. 

The industrial streams formed in the recycled steel smelting plant are precipitated and purified 

in several stages and repeatedly used in the cooling cooling system. During the cooling process 

of the hot steel alloys of those industrial streams, they are repeatedly used in the cooling process 

until their volume decreases. In the area where the samples of the industrial streams taken for 

the study are the sources, a mixture of gas and aerosol wastes of extremely different characteris-

tics is created mainly in the air environment around the Electric Arc Steel Melting Furnace 

(EASMF). That is why it is not possible to accurately determine the concentrations of volatile 

substances emitted into the atmosphere from the sources that form industrial streams with gas 

analyzer devices. In this regard, 5-20 minutes of each of the above-mentioned ecotoxicant 

inorganic substances dissolved in the samples of industrial streams taken from the production 

area mentioned by us. In laboratory conditions, evaporation concentrations in air were 

determined using Drager Tubes LLG gas detector and UQ-2 gas analyzer devices. Table 2 shows 

the results of the study on the determination of the air dispersion concentrations of each of the 

inorganic toxic CO, H2S, SO2, SO3, NOx, PH3, HCl, Cl2 gases evaporated from water samples of 

industrial streams in laboratory conditions. 
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Table 2.  Analysis results of recycled industrial streams and the final stage treatment area of the enterprise 

The Name of 

Components 

Unit of 

Measure 

Examples of recycled industrial 

streams in EASMF 

Samples of industrial effluents of the final 

stage treatment area of the enterprise 

H2S ppm 6.5 4.2 

SO2 ppm 4.2 3.1 

SO3 ppm 3.5 2.6 

CO ppm 18.5 16.7 

NH3 ppm 4.5 3.4 

HCN ppm 1.0 0.8 

PH3 ppm 0.7 0.4 

HCL ppm 0.9 0.63 

Cl2 ppm 1.5 0.8 

Note: As a result of the entry of other dirty waters into the cleaning area of the enterprise at the final stage, dilution of 

industrial streams containing ecotoxic inorganic compounds occurs. 

As can be seen from Table 2, the concentrations of inorganic ecotoxic substances in the air that 

are contained in samples of industrial streams and quickly evaporate, decrease several times 

depending on the time and the distance from the source, that is, by diluting, they approach the 

sanitary norms. So, since the indicated production area is in a covered area, despite the use of 

artificial ventilation system with a very high power in that area, the dilution of harmful 

substances in the air does not occur in a short period of time. The concentration of inorganic 

ecotoxic substances in wastewater samples obtained from the use of reused, cooled, not fully 

purified industrial streams in the subsequent stages of cooling of the molten recycled steel alloy 

released from EASMF is high. Tables 2 and 3 show the results of the environmental analysis of 

volatile inorganic ecotoxicants in air concentrations of samples of industrial effluents taken from 

that production area and also from the final stage treatment area of the enterprise. 

After the waste water formed in the mentioned enterprise is collected in the common treatment 

area, mechanical sedimentation is carried out. In that area, concentrations of ecotoxicant 

inorganic compounds contained in the cleaning of industrial streams and quickly evaporating 

were determined in the air at different distances (10, 50, 100, 200 m) in the territory of the 

enterprise and outside the territory. Meteorological conditions were taken into account during 

the measurements. The concentrations of each of the fast-evaporating inorganic ecotoxic 

compounds released into the atmosphere from the cleaning area of the enterprise separately in 

the air from a distance and 5 min. The results of the study on the determination of time 

dependence are given in Table 3. 

Table 3. The results of the study on the determination of time dependence 

The Name of 

Components 

Unit of 

Measure 

Initial concentrations of inorganic ecotoxic 

substances in the air from industrial effluents 

in the cleaning area of the enterprise 

Concentrations of inorganic 

ecotoxic substances in the air 

depending on the distance 

20 m 60 m 100 m 

H2S ppm 4.2 2.1 1.0 0.5 

SO2 ppm 3.1 1.5 0.8 0.4 

SO3 ppm 2.5 1.7 1.0 0.3 

CO ppm 16.7 10.1 2.5 0.8 

NH3 ppm 3.4 1.8 0.7 0.2 

HCN ppm 0.8 0.3 0.1 - 

PH3 ppm 0.4 0.2 0.06 - 

HCl ppm 0.6 0.4 0.1 - 

Cl2 ppm 0.8 0.6 0.2 - 
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Figure 1. Graph of air concentrations of each of the inorganic ecotoxic substances in                                                                           

the treatment area for a period of 5 minutes depending on the distance. 

 

Figure 2. Graph of air concentrations of each of the inorganic ecotoxic substances                                                                                            

in the cleaning area in a 5-minute period depending on the distance. 

 

As can be seen from Figure 1-2 and Table 2-3, despite the fact that the concentrations of ecotoxic 

substances in the air that are dissolved and quickly evaporate in the industrial streams formed in 

the main production area of that enterprise are diluted close to sanitary norms depending on time 

and distance, each of them remains in the air for a long time. it is continuous. That is why it can be 

noted that ecotoxic substances that evaporate in solid and liquid waste formed in every industry 

are one of the factors that cause ecological pollution of the environment. At the same time, it can be 

considered reasonable to take into account the sources of atmospheric air pollution in the areas of 

storage and treatment of waste formed in the main production area of that enterprise. 
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Taking into account the above mentioned and the results of our environmental research, 

conducting scientific research in various directions on the development of new methods of deep 

cleaning, neutralization and purposeful disposal of all types of waste in the recycled steel 

smelting industry, as in other industries, can be considered as very important ecological issues of 

the time. At present, qualitative and quantitative analyzes of organic substances with ecotoxicity 

characteristics and quickly evaporating in the industrial effluents formed at the Baku Steel 

Company enterprise are being carried out. At the same time, environmental scientific research 

work is being carried out to determine the causes and composition of waste in the mentioned 

enterprise. A comprehensive scientific explanation of the causes of the formation of all harmful 

and ecotoxic substances in the wastes formed in the recycled steel smelting industry is also 

prepared based on the results of the research conducted by us. 

During the research carried out by us, it was proven for the first time that the industrial flows 

formed in the above-mentioned enterprise lead to the pollution of the atmosphere with 

dangerous ecotoxic substances both in the working zone and outside the enterprise. At certain 

distances from those industrial streams, depending on the meteorological conditions, it was 

determined that the concentrations of these ecotoxic substances in the air are diluted and reach 

the permissible concentration limit. 

In order to determine the concentrations of rapidly evaporating ecotoxicants contained in 

samples of industrial streams taken from the main production areas and purification facilities of 

Baku Steel Smelting Enterprise, those water samples were poured into special glass containers in 

laboratory conditions and the rate of evaporation of the samples was measured in the suction 

cabinet. During the research, it was determined that the rates of spreading of ecotoxic substances 

into the air environment in samples of industrial streams taken at different times are close to 

each other. 

CONCLUSION 

As can be seen in many technical literatures and the explanations given above, one of the most 

important issues is the collection of general information about the composition of raw materials 

and auxiliary reagents taken when carrying out environmental research work at an industrial 

enterprise, as well as the implementation of ecological analyzes about the composition, 

classification, characteristics of the products and all types of waste. is one. Therefore, along with 

the determination of the composition of the raw materials and auxiliary reagents used in the 

above-mentioned enterprise, we conducted an ecological research on the composition and 

characteristics of all types of waste received in the production process. A part of that research 

work was carried out on the determination of the causes, composition and characteristics of the 

negative impact on the environment of the industrial streams-wastewater formed at the Baku 

Steel Smelting Enterprise, which is considered one of the heavy industrial enterprises in Baku. 

As can be seen from the results of the conducted research, it was determined by us for the first 

time that one of the sources of atmospheric air pollution by the enterprise is the industrial flows 

formed in the production areas of that enterprise. The mentioned industrial streams and the 

directly mentioned industrial enterprise can be considered as one of the sources that pollute the 

atmosphere due to the evaporation, spreading, and change of concentrations in the air of the 

inorganic ecotoxic substances dissolved in those waters in a short period of time regardless of the 

temperature. 
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Despite the fact that each of the harmful substances given in the literature is within the per-

missible concentration limit in the working and sanitary zones, it causes the pollution of the 

biosphere in the end along with the pollution of all spheres. As a result, it was determined that it 

is possible to evaluate the environment as a source of negative environmental impact on human 

health. Taking into account the above results, it can be noted that the continuous determination 

of the composition of the industrial streams formed in the enterprise can be considered as an eco-

logically very important research work. As can be seen from the previous explanations, as a 

result of the use of auxiliary reagents with different composition and properties in the Baku Steel 

Smelting Enterprise, harmful and ecotoxic substances of various properties are released into the 

atmosphere. The industrial flows formed in that enterprise cause atmospheric pollution. That is 

why it can be considered reasonable that the cleaning of harmful substances with ecotoxic pro-

perties contained in industrial streams by the maximum possible physico-chemical method plays 

an important role in the fulfillment of environmental safety requirements in the modern era. 

    Thus, we consider it appropriate to conduct ecological studies on the application of a new 

purification technology for the purification of heavy metal compounds shown in table 1 along 

with the purification of volatile inorganic ecotoxic substances contained in the industrial streams 

formed in the enterprise where ecological research is conducted. In this regard, it can be noted 

that as one of the main results of the conducted ecological research work, the research work on 

the treatment of those waters is continued in order to reduce the possibility of the inorganic 

ecotoxic substances contained in the industrial streams having a negative effect on the health of 

the workers in the working zone and also in the sanitary protection zones of the enterprise.  In 

this field, it can be considered scientifically based to evaluate the environmental research works 

in several directions as one of the ecological requirements of the time. 
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