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 Abstract. This research paper describes its use in wastewater treatment from oil products 
when establishing the mechanism and sorption features of the water treatment process when using 
its technical solutions to reduce pollution of water bodies by increasing the efficiency of 
wastewater treatment containing petroleum products. 
 Keywords: adsorption treatment, cleaning of drains, intensification of process, methods of 
industrial wastewater treatment, mechanical cleaning, physical and chemical cleaning, petroleum 
wastewater. 
 Introduction. Every year, about 10 million tons of oil and oil products are discharged into 
the world ocean, more than half of which comes with industrial wastewater from oil refineries. 
Refusal of ethylation entails problems associated with obtaining the required octane number of 
gasoline. Ensuring the predictable quality of petroleum products is possible by increasing the 
proportion of products of secondary oil refining processes in them. These technical 
implementations lead to a change in the component and fractional composition of petroleum 
products, resulting in an increase in the solubility of motor fuels in water. 
 At present, the efficiency of removing emulsified and, especially, soluble oil products at 
mechanical and physicochemical treatment facilities does not exceed 70%. Therefore, most of the 
hydrocarbon components of this dispersion composition enters the biological treatment facilities. 
High-octane components of gasoline fractions obtained by secondary oil refining processes, as 
well as distillates of secondary origin in diesel fractions, can inhibit the vital activity of the 
biocenosis, making the subsequent stages of biological treatment ineffective. This leads to the fact 
that the actual concentration of oil products in treated wastewater is ten times higher than the 
maximum allowable values [1-5]. 
 During the extraction, processing and transportation of petroleum products, a large amount 
of petroleum-containing waters with a low content of petroleum products is formed. Complex 
mixtures of oil products of variable composition and various physical and chemical properties are 
present as pollutants in the industrial wastewater of oilfield services and oil refineries. When 
released into the environment, wastewater containing petroleum products worsens the sanitary and 
hygienic condition of the soil, air and water basins. 
 The development of oil extraction and oil production is accompanied by an increase in the 
scale and volume of oil pollution and waste, causing an increase in the environmental threat, a 
decrease in the area of economic land, a decrease in soil fertility, and a deterioration in the health 
of the population. The intensification of the activity of the oil refining sectors of the economy also 
leads to the fact that the existing technologies for the elimination of hydrocarbon pollution no 
longer provide the required volumes, rates and degree of purification of natural, industrial and 
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economic objects from oil pollution, it turns out to be ineffective, highly costly and does not meet 
environmental requirements [6-12]. At the same time, from 3 to 7% of the extracted, transported 
and stored oil product is lost irretrievably in pollution-waste. 
 Methods of research.  
 One of the main sources of oil pollution is the loss of fuel and lubricants during the 
operation of technical means of fuel service. Losses occur mainly as a result of leaks, spills during 
accidents, etc. The number of spills that occur when refueling vehicles is 50%, when draining oil 
products from tankers 25% during the maintenance and repair of technical equipment 20%, due to 
faulty equipment 15%, other sources 10%. The conducted studies of the effect of oil pollution on 
various soil properties led to the following conclusions: With an increase in the content of oil 
refinery from 40 to 100 kg/ha, inhibition of the biological activity of soils is observed, leading to 
a decrease in the growth and development of microorganisms, the level of enzymes and the 
intensity of soil respiration. At a concentration of oil products in water from 0.05 to 0.10 mg / l, 
eggs and juvenile fish die, at a concentration of 0.1 to 1.0 mg / l, plankton dies, and a concentration 
of 10 to 15 mg / l is fatal for adults fish individuals. Just 1 gram of gasoline makes 200 liters of 
water unfit for consumption. The film formed on the surface of the water disrupts gas exchange 
with the atmosphere, reducing the content of dissolved oxygen in the water. Which leads to the 
oppression of the life of the inhabitants of the reservoir until their death. The effectiveness of the 
fight against fuel spills and leaks largely depends on the timely localization of the oil product leak 
and preventing it from entering the environment. The introduction of new methods and means of 
wastewater treatment from oil products is also relevant in connection with the current state of fuel 
service facilities Fig.1. 

 
Fig.1. Process adsorption treatment of petroleum wastewater 

 
 Numerous enterprises of storage, transportation, distribution of petroleum products, for 
example, such as motor transport, gas stations, do not always have efficient treatment facilities. At 
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the same time, it is precisely such small and medium-sized enterprises that in total produce a huge 
amount of oily wastewater. 
 Such petroleum-containing waters, depending on the technical and economic capabilities 
of the enterprise, can be subjected to separation with reuse of components or introduced into dark 
fuel oil products (fuel oil) for subsequent combustion. Utilization by incineration is extremely 
energy-consuming and expensive, although it is objectively more environmentally friendly, but 
the first way - the separation of water-oil emulsions - is resource-saving. 
 The experience of operating industrial enterprises shows that the removal of petroleum 
products (fuel oil, oils) from water is one of the most difficult problems in the operation of water-
chemical systems. The concentration of oil products in some types of wastewater can reach 1000 
mg / l, and much more in emergency and volley discharges. The high volatility of petroleum 
products during evaporation is the cause of contamination of the distillate, which can contain up 
to 10 mg/l of them. 
 The depth of water purification from oil products depends on the type or complex of 
different types of purification, which, in turn, depends on the type and concentration of oil products 
in water [13-17]. According to their physical properties, easily separable, difficult to separate and 
water-soluble oil products are distinguished. 
 Among the main cleaning problems petroleum wastewater includes the release of 
emulsified mineral oils, fuel oil and other types of petroleum products. Therefore, it is practically 
impossible to give an unambiguous recommendation on the choice of treatment method without a 
clear idea of the quality and quantity of polluted water. In addition, the aggregative stability of 
emulsions is measured by the time of their existence until complete separation of the liquids 
forming the emulsion. In the case of emulsions obtained from different petroleum products, their 
stability can range from a few seconds to a year or more Fig.2. 

 
Fig.2. Adsorption treatment of petroleum wastewater with cleaning and without 
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 The simplest and most common way to isolate petroleum products from wastewater, which, 
under the action of gravitational force, settle at the bottom of the apparatus or float to its surface, 
is the settling process. However, the effectiveness of the settling method usually does not exceed 
40-60%. In addition, if the concentration of petroleum products is insignificant and, accordingly, 
the particle size of petroleum products is small, then the duration of separation of such emulsions 
increases and can reach infinity. 
 The essence of determining the aggregative stability of water-oil emulsions is to measure 
its water cut, emulsion flow rate, water and oil density. In order to more accurately determine the 
aggregative stability of water-oil emulsions, it is necessary to know the dispersed composition of 
the emulsion or the distribution of oil by droplet size. 
 The experiment was carried out on a model water-oil emulsion. To create it, distilled water 
and oil from the Shurtan field with a density of p = 908 kg/m3 and a viscosity of n20 = 33.8 cps 
were taken. The concentration of oil in the emulsion was 10-30%. The emulsion was prepared with 
a propeller stirrer with a rotation speed of 1500 rpm and a stirring time of 10 min. The thoroughly 
mixed emulsion was poured into a 250 ml measuring cylinder, and then the settling time and the 
thickness of the oil layer were measured. Measurements were carried out every 0.5–1 min and then 
every 10 min to obtain a clearer picture of the amount of separated water. 
 Experience in obtaining commercial dehydrated oil from water-oil emulsions is carried out 
by heating the emulsion to 40-60 °C. The complexity of oil treatment in Uzbekistan is due to the 
fact that the temperature of the water-oil emulsion in winter drops to 15-27 °C, at which the 
separation efficiency decreases, so the experiment was carried out at a temperature of 19 °C. 
 The presented results of experimental studies of the processes obey the Stokes law (the 
processes of sedimentation and ascent). Similar dependences, but with other coefficients, were 
obtained in the works. 
 It is known that one of the directions for improving the technology of preliminary 
dehydration of oil is the use of intensification of the separation of the emulsion. As an intensifier, 
the treatment of water-oil media with the help of demulsifiers is widely used. Therefore, in this 
work, the method of adding demulsifiers was chosen to intensify the process of settling oily 
wastewater. 
 The use of reagents is a rather complex multifactorial process, the successful 
implementation of which depends on scrupulous consideration of the influence of each of the 
factors (the structure and properties of the reagent, the nature of its interaction with charged shells 
of globules and mechanical impurities, the influence of thermodynamic conditions, etc.) on the 
demulsification mechanism and efficiency. 
 There are a large number of demulsifying compositions for dehydration and desalting of 
water-oil emulsions based on calcium alkylbenzosulfonate and sodium alkanesulfonate, nitrogen-
containing compounds, ethoxylated alkylphenol and propylene trimers, block copolymer of 
ethylene oxide and propylene, as well as glutaraldehyde, products oxy-alkylation with a mobile 
hydrogen atom and methyldiethylalkoxymethyl ammonium methyl sulfate. 
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 The impeller flotation method has low efficiency, since when it is used in the flotator, there 
is a large flow turbulence, as a result of which flocculent particles are destroyed. To improve the 
result when using impeller flotation, surfactants are added to the flotator, but the efficiency of 
impeller flotation was 47.1%. The disadvantage of impeller flotators is the relatively high water 
content of the foam. After the flotation tank, before discharging purified water or a fine purification 
stage, it is advisable to install an additional sump. An essential feature of the composition of 
industrial waste is the presence of aromatic hydrocarbons dissolved in water, which adversely 
affect the process of flotation separation of petroleum products. The efficiency of flotation 
wastewater treatment is affected by the presence of oxygen-containing organic compounds in 
water. The supply of wastewater containing a significant amount of oxygen-containing substances 
leads to a decrease in the efficiency of the release of oil products into the foam product, and also 
leads to intensive biological fouling of the equipment of local treatment facilities. 
 Flotation is referred to physico-chemical methods of wastewater treatment. It is used to 
remove finely dispersed suspended particles, insoluble dispersed impurities that spontaneously 
settle poorly, dissolved gases, mineral and organic substances from wastewater. For complete 
flotation to occur, it is necessary that the size of the oil droplets be large enough to ensure a 
relatively high frequency of contact between the surfaces of the gas bubbles and the oil droplets. 
In this process, air is supplied to the liquid to be purified, small bubbles of which float to the 
surface of the water, dragging particles of the pollutant with them, and form a foamy layer saturated 
with the floated substance. The advantages of flotation are the continuity of the process, a wide 
range of applications, low capital and operating costs, simplicity of instrumentation, selectivity in 
the selection of impurities, a high degree of purification, and the possibility of recovering the 
removed substances. Flotation is accompanied by aeration of wastewater, a decrease in the 
concentration of surfactants, easily oxidized substances and microorganisms. All this contributes 
to the success of the subsequent stages of purification. 
 Results. 
 The impeller flotation method has low efficiency, since when it is used in the flotator, there 
is a large flow turbulence, as a result of which flocculent particles are destroyed. To improve the 
result when using impeller flotation, surfactants are added to the flotator, but the efficiency of 
impeller flotation was 47.1%. The disadvantage of impeller flotators is the relatively high water 
content of the foam. After the flotation tank, before discharging purified water or a fine purification 
stage, it is advisable to install an additional sump. An essential feature of the composition of 
industrial waste is the presence of aromatic hydrocarbons dissolved in water, which adversely 
affect the process of flotation separation of petroleum products. The efficiency of flotation 
wastewater treatment is affected by the presence of oxygen-containing organic compounds in 
water. The supply of wastewater containing a significant amount of oxygen-containing substances 
leads to a decrease in the efficiency of the release of oil products into the foam product, and also 
leads to intensive biological fouling of the equipment of local treatment facilities. 
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Conclusion. 
 An essential feature of the composition of wastewater from an oil refinery is the fact that 
it is contaminated with aromatic water-soluble (benzene, toluene, xylenes) and alcohols (methanol 
and butyl alcohols), which negatively affect the process of flotation separation of petroleum 
products. The presence of oxygen-containing organic compounds leads to biological fouling of 
installations and equipment of treatment facilities. As a solution, nitrogen supply is proposed to 
suppress aerobic biocenoses. As a solution to the problems of impeller flotation, it is possible to 
propose an electroflotation method, the efficiency of which reaches 95%. 
 To suppress the vital activity of aerobic biocenoses in wastewater, it can be proposed in 
the summer, when the intensive growing season of biofouling begins, to supply nitrogen for 
flotation instead of air for several days until the development of the biocenosis stops. The 
implementation of the proposed technical solution will improve the quality of treated wastewater, 
reduce the development of biofouling in flotation tanks and pipelines, clean their walls, and 
increase the efficiency of foam sludge separation. 
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