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ANNOTATION:  

This article provides a brief overview 

and characteristics of recycled and waste 

water of oil refineries, methods of their 

purification and disinfection. Chemical and 

biochemical processes involving sulfur and 

its compounds occurring in oil refining 

recycling systems were studied for further 

development of engineering solutions for 

water quality stabilization. It is established 

that elemental sulfur is the main starting 

material for the formation of sulfuric acid in 

the recycling system, which is the cause of 

an emergency. It is shown that the oxidation 

of elemental sulfur to sulfuric acid can 

occur both by chemical means and by 

means of microorganisms that oxidize 

sulfur. 
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INTRODUCTION: 

It is known that the water quality of the 

circulating systems of industrial enterprises is 

an important factor determining the stability of 

the operation of technological installations. 

Changes in the water quality of recycling 

systems can lead to the failure of not only oil 

refineries, but also waste water treatment 

facilities of enterprises, both local (settling 

tanks, flotators, etc.), and biological treatment 

facilities. As a result of the unsatisfactory 

quality of recycled water, the cooling agent in 

the recycling system is replaced. This leads to 

the removal of huge amounts of various 

substances, such as iron oxides, suspended 

solids, sulfates and petroleum products, to local 

and biological structures [1-5]. Therefore, the 

most important task of technologists and 

engineers of water management of oil 

refineries is to develop a system of measures to 

maintain a stable quality of recycled water that 

meets technological requirements. 

From the analysis of scientific literature, 

it is known that improper operation and 

violation of control over the norms of 

technological processes, as well as the proper 

organization of production enterprises due to 

the slip of pollutants in the water, the following 

processes are observed: a sharp decrease in the 

pH of recycled water to 5.0-3.5, which 

increases its corrosion; an increase in the 

content of sulfates in recycled water to 500 

mg/l, and so on. Lowering the pH in recycled 

water leads to a sharp intensification of the 

corrosion process, which is accompanied by a 

global increase in the content of iron and its 

oxides in recycled water, respectively, to 3.0-

6.0 mg/l (with an average of about 0.4 mg/l) 

and to 100-110 mg/l (with an average of 2-3 

mg/l). The nature of such phenomena in the 

practice of oil refineries has not been studied 

and is of great scientific and practical interest, 

since it is associated with increased corrosion 

of equipment and pipelines of technological 

installations, the recycled water supply unit, as 

well as with a multiple increase in 
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environmental payments for excess discharge 

of sulfates and the deterioration of other 

indicators of industrial wastewater treatment 

due to the destabilization of the entire 

treatment cycle. When analyzing the water 

quality of the recycling systems of plants that 

process hydrocarbon raw materials containing 

sulfur compounds, it was revealed that not all 

enterprises control the content of sulfides and 

elemental sulfur in the recycled water. 

Monitoring the concentration of sulfates is 

insufficient to predict and control complex 

chemical and biochemical processes involving 

sulfur and its compounds. Sulfur and its 

compounds are an extremely significant factor 

affecting the stability of circulating systems. 

Insufficient attention to this factor can lead to 

an emergency situation in the revolving blocks. 

The existing methods of water quality 

management of circulating systems only 

indirectly affect the processes involving sulfur 

and its compounds, and do not provide the 

required guarantee of the stability of the 

working units of oil refineries. 

The purpose of our research work was 

to study the chemical and biochemical 

processes involving sulfur and its compounds 

occurring in oil refining recycling systems for 

the development of engineering solutions for 

water quality stabilization. To achieve this goal, 

the following tasks were set: - To analyze the 

concentrations of various sulfur compounds 

and other components in recycled water; - To 

find out the possibility of chemical and 

biochemical oxidation of colloidal sulfur under 

the action of oxygen; - to find out the main 

factors that determine the stability of the water 

quality of the circulating oil refining systems; - 

to develop technological measures to stabilize 

the water quality of the circulating systems. 

To study the chemical composition of 

recycled water, samples were taken at various 

points of Elou-AVT-2 and ELOU-AVT-3 of the 

Ferghana Oil Refinery. To study the oxidation 

of sulfur and sulfur-containing compounds 

with dissolved oxygen, an experimental setup 

was used, as shown in Figure 1. 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Laboratory installation for conducting 

tests for the determination of sulfur and sulfur-

containing compounds: 1-three-neck flask, 2-

agitator with LATR, 3-bubbler, 4-compressor, 

5-thermostat, 6-thermometer, 7-air hose, 8-

bypass. 

 

When analyzing the composition of the 

recycled water of oil refineries in the region, 

elemental sulfur was found in concentrations 

up to 40-45 mg/l. In the composition of 

recycled water, together with iron oxides, there 

may be elemental sulfur, which, when oxidized, 

gives the corresponding acid. The amounts of 

sulfur-containing compounds in water were 

determined by experiments, the data of which 

are presented in Table 1. 

Table 1. The concentration of sulfates without 

oxidation and with the oxidation of elemental 

sulfur in the water supply system. 
№ Sample 

number 

pH 

value 

Content, mg/l 

S2- SO4-2 

initial 

SO4-2 

total 

Δ[SO4-

2]So 

Δ[SO4-

2]S 

1 Т-1 8,05 2,06 163,00 195,60 6,48 +32,60 

2 Т-2 7,15 2,04 157,00 178,00 6,12 +21,00 

3 Т-3 8,00 1,98 136,05 173,40 5,37 +37,35 

4 Т-4 8,24 2,15 165,60 184,50 6,04 +18,90 

5 Т-5 8,72 1,73 130,80 241,50 6,71 +110,70 

 

Thus, it is established that elemental 

sulfur is the main starting material for the 

formation of sulfuric acid in the recycling 

system, which is the cause of an emergency. It 



NOVATEUR PUBLICATIONS  
JournalNX- A Multidisciplinary Peer Reviewed Journal                                                                                                                           

ISSN No: 2581 - 4230 
VOLUME 7, ISSUE 6, June. -2021  

328 | P a g e  
 

is known that in the water of circulating 

systems there are sulfur-oxidizing 

microorganisms; TB bacteria Thioparus sp., 

serobacteria of the genus Beggiatoa sp. and 

Thiothrix sp. The most common are the TB 

bacteria Thioparus sp., the number of which 

varies between 4.5-9.5 cl/ml. It is shown that 

the oxidation of elemental sulfur to sulfuric 

acid can occur both by chemical means and by 

means of sulfur-oxidizing microorganisms. 

Sulfur-containing organic compounds are 

oxidized only by biochemical means, similar to 

the work of the authors. Based on the 

conducted research, a schematic diagram of the 

transformations of sulfur and its compounds in 

the water of circulating oil refining systems has 

been developed. It is revealed that the ratio of 

the concentration of elemental sulfur and 

alkalinity is one of the main factors 

determining the stability of the circulating 

systems. 
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