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Abstract 

Oil sludge exhibits a compositional similarity to bitumen, a pivotal constituent in asphalt concrete mixtures. This similarity 
underscores the potential applicability of oil waste in the production of asphalt concrete, serving not only as an organic 
binder to fortify indigenous soils but also as a binding agent for the fabrication of organomineral mixtures. The incorporation 
of oil sludge in road construction endeavors holds promise for the conservation of natural resources, the amelioration of the 
environmental landscape, and a concurrent reduction in the cost of construction materials. The focus of this study 
encompasses a comprehensive examination of the physical and mechanical properties pertaining to asphalt concrete of 
Grade I, Type B. To enhance the performance attributes of asphalt concrete, an additive in the form of oil sludge sourced 
from ZhaikMunay LLP (Uralsk) was introduced. Various proportions of oil sludge, namely 5%, 10%, and 15%, were 
incorporated into the asphalt concrete mixture. The utilization of 5% oil sludge elicited negligible alterations in the properties 
of the asphalt concrete. However, with a 15% addition of oil sludge, discernible reductions were observed in maximum 
compressive efficiency (0.03% by volume) and shear resistance, indicated by the internal friction coefficient efficiency (0.01% 
by volume).  

Keywords: asphalt concrete mixture; compressive strength;  oil sludge; shear resistance; water resistance; water 
saturation. 

 

Introduction 

In the contemporary context of burgeoning advancements in the oil industry, the issue of substantial waste 
generation and accumulation has gained increasing significance. The deleterious effects of oil waste on natural 
entities emanate from the inherent toxicity of extracted hydrocarbons, the presence of radioactive elements, 
and an assorted array of chemicals employed in industrial processes characterized by inadequate environmental 
safeguards. The contaminants found in oil waste exhibit pronounced attributes such as high water solubility and 
volatility, concurrently serving as solvents with the capacity to concentrate additional substances. These factors 
collectively engender a heightened risk of ecological exposure to oil waste, particularly within sensitive 
ecological systems [1, 2]. 

Oil sludge stands as the predominant waste stream of enormous tonnage arising from both oil extraction and 
refining processes, posing a notable environmental hazard. Over prolonged storage durations, the oil sludge 
undergoes progressive stratification, resulting in the formation of distinct layers, each exhibiting properties 
characteristic of its composition [3-8]. 
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The uppermost stratum is identified as a water cut oil product, with a compositional breakdown comprising 70-
80% oils, 6-25% asphaltenes, 7-20% resins, and 1-4% paraffins. The aqueous component within this layer does 
not surpass a threshold of 5-8%.  

The intermediary stratum, characterized by a comparatively modest volume, manifests as an oil-in-water 
emulsion. Comprising 70-80% water and 1.5-15% mechanical impurities, this layer is discernible within the 
overall stratification. Subsequently, the ensuing stratum is exclusively constituted by settled mineralized water 
and is characterized by a density ranging between 1.01 and 1.19 g/cm³. 

The basal stratum, commonly referred to as the ‘bottom  mud’, is typified by a solid phase with a composition 
encompassing up to 45% organic matter and 52-88% solid mechanical impurities, prominently featuring iron 
oxides. Given its presentation as a hydrated mass, the water content within the bottom mud may extend to 
levels as high as 25% [9, 10].  

In the course of crude oil extraction, subsequent processing, and transportation, the formation of oil sludge 
ensues, necessitating either burial or processing. The recycling of oil sludge assumes paramount importance 
within industrial operations, given its status as a valuable raw material amenable to processing and reclamation 
throughout various facets of human activities. The execution of this recycling mandate requires a preliminary 
analysis of the feedstock and the judicious selection of optimal technological interventions [11].   

From a sanitary and hygienic perspective, oil sludge is characterized as a mildly accumulative substance, inducing 
marginal impairment to liver and cardiac cell structures. The technogenic influence of oil waste precipitates a 
substantial alteration in the native state of the geoecological milieu, leading to a diminution in its inherent 
safeguarding of groundwater, heightened activation of geochemical and geomechanical processes, and an 
attendant modification of the indigenous microbiocenosis [12-14].  

The inquiry into the existence and compositional analysis of oil sludge, along with the exploration of 
methodologies for its disposal and processing, constitutes a focal point in various scientific investigations. 
Numerous scholarly works have been dedicated to elucidating the intricacies surrounding these aspects. 

Consequently, the investigation detailed in References [15, 16] is dedicated to the environmental surveillance 
of soil pollution arising from oil-containing waste. The authors undertook empirical analyses to quantify the 
extent of soil toxicity resulting from petroleum product contamination, employing biological assay subjects, 
namely the green protococcal alga Chlorella vulgaris Beijer and the crustaceans Daphnia magna Straus. The 
conducted investigations confirmed the efficacy of biotesting methodologies in ascertaining the toxicological 
impact of soil contamination by petroleum products. 

The compositional similarity between oil sludge and bitumen is notable. Both entities share analogous 
compositions, comprising 40-60% oils, 20-40% resins, 10-25% asphaltenes, 1-3% carbenes and carboids, along 
with a nominal quantity of phenols and paraffin (up to 1%). Structurally, bitumen is classified as a complex 
colloidal solution wherein asphaltenes and a fraction of resins (dispersed phase) are suspended within a medium 
of petroleum oils (dispersion medium) [17]. 

The substantial abundance of asphaltenes and resins within oil sludge renders it amenable for utilization in road 
construction as a binder, thereby enhancing the quality of the gravel mixture. The incorporation of oil sludge 
results in augmented strength, diminished water absorption, and a concomitant reduction in the cost associated 
with road surfacemaintainance. 

As exemplified by the endeavors of Korenkova et al. [18, 19], the formulation of materials tailored for road 
construction from diverse sources of oil sludge has been investigated. These formulations encompass oil-soil 
mixtures, concrete mixtures, high-strength aerated concrete, and asphalt concrete mixtures [20]. Furthermore, 
an innovative application is demonstrated through the development of sludge concrete derived from oil sludge 
generated during the treatment of wastewater originating from oil refineries and sludge emanating from oil 
production processes [21]. 
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 References [22-24] investigated primary methodologies for the recycling of waste generated from oil 
production. The examination delved into technologies designed for the processing of oil sludge with the aim of 
deriving secondary products. A comprehensive assessment was conducted to explore the feasibility of obtaining 
inert soil, construction materials, expanded clay, and various other materials through the utilization of drill 
cuttings.  

 Reference [25] explores the procedural intricacies involved in the generation of an environmentally benign 
organomineral additive (OMA). This involved the amalgamation of a silica-containing composition with oil 
sludge. The specific methodology elucidates the utilization of OMA in the manufacturing process of expanded 
clay characterized by reduced bulk density and requisite strength at comparatively lower firing temperatures for 
the clay component. The neutralized waste, consequent to this process, demonstrates applicability in waste 
processing plants and finds utility within the construction industry.  

Reference [26] employed oil sludge as a precursor material for the fabrication of expanded clay characterized 
by diminished bulk density and elevated compressive strength.  

Meanwhile, Reference [27] merits attention for its notable significance. This study investigated a technology 
devised for the manufacturing of gravel, crushed stone, and expanded clay. These materials were subsequently 
employed in drilling sites to fabricate porous and compact aggregates designed for applications in thermal 
insulation and structural concrete.  

A technological methodology is proposed herein which encompasses the segregation of oil waste into liquid 
constituents (petroleum products, water) and solid phases. Subsequent to this phase, neutralization of the oil-
contaminated residue is executed employing a chemical method. This process culminates in the acquisition of 
filler material derived from sludge disposal, serving as a consequential additive in composite materials [28-31]. 

Montayev and co-authors have pioneered the formulation of a composite additive utilizing oil sludge, specifically 
designed for the production of efficacious wall ceramics. The viability of generating premium-quality wall 
ceramics, leveraging oil sludge as a surfactant, has been ascertained. The underlying feasibility of integrating oil 
sludge as a modifying component within the production technology of wall ceramics has been conclusively 
demonstrated. This not only attains economic efficiencies but also yields environmentally advantageous 
outcomes [32-35]. 

Consequently, the quest for efficacious technologies and environmentally sound methodologies for the 
processing of oil sludge stands as a principal undertaking for researchers. Concurrently, an imperative challenge 
lies in the resolution of issues pertaining to the purification and recycling of byproducts emanating from the 
industrial processes. 

The primary objective of the present study was to formulate a methodological framework for the recycling of oil 
sludge, with a concurrent exploration of its viability as an additive within asphalt concrete mixtures. 

Materials and Research Methods 

The subjects of investigation encompass oil sludge sourced from Zhaik Munay LLP and asphalt concrete of Grade 
I, Type B classification.  

An essential metric for characterizing oil sludge is its radioactivity. Energy resources, such as oil, gas, gas 
condensate, and co-occurring formation waters, present in subsurface geological formations, harbor a diverse 
array of chemical elements, encompassing natural radionuclides. 

Foremost among the potential threats to human well-being are natural radioactive entities stemming from the 
radium and end radionuclide families, namely uranium-238, thorium-232, and potassium-40 radionuclide. The 
extraction of oil and gas precipitates the settling of radioactive substances onto terrestrial surfaces. The 
resultant levels of radioactive contamination on the Earth’s surface and industrial equipment are contingent 
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upon the quantity and composition of the radionuclides involved. Notably, the radiation milieu in areas of 
contamination may register within the bounds of a safe background or surpass it, reaching levels deemed 
hazardous to human health based on pertinent parameters [36]. 

Method of Preparing Asphalt Concrete Mixture 

Oil sludge undergoes a thermal treatment process wherein it is subjected to heating up to 160 °C in conjunction 
with sand and crushed stone, constituting 5%, 10%, and 15% of the total mixture, respectively. Subsequently, 
non-flaxseed powder is introduced into the blend, and a homogenous distribution of the components is 
achieved. Following this, preheated bitumen, maintained at a temperature within the range of 140 to 160 °C, is 
incorporated into the resultant mixture, followed by a thorough blending process extending over duration of 60 
minutes. 

Given the presence of mechanical impurities at a weight percentage of 5.30 in oil sludge, its incorporation into 
asphalt concrete mixture affords the potential for substituting a proportionate quantity of sand in the composite 
material. 

Table 1 delineates the compositional specifications for Grade I Type B asphalt concrete mixture alongside the 
variant incorporating the addition of oil sludge. 

Table 1 Composition of preparing asphalt concrete mixture. 

Ingredient 
Asphalt concrete grade I 

type B 

With oil sludge addition, % 

5 10 15 

Crushed stone with a grain size of 0.5-2 cm, % 40 40 40 40 
Sand, % 40 37.5 34 30 

Screenings after crushing limestone, % 4 4 4 4 
Non-activated microbe, % 8 8 8 8 

Bitumen grade BND 70/100,% 8 5.5 4 3 
Oil sludge, % - 5 10 15 

Results and Discussion 

To pioneer innovative technologies involving the substitution of primary bituminous components, an 
investigation was conducted involving oil sludge (derived from oil refining waste). The study compared the 
physical and chemical properties of asphalt concrete mixtures formulated with conventional bitumen and those 
augmented with varying proportions of oil sludge (ranging from 5% to 15%).  

Oil sludge is a byproduct arising from the purification of industrial wastewater, presenting as a viscid, aqueous 
paste. Comprising constituents derived from crude oil and its processing, as well as finely dispersed mineral 
particles and water, the mineral fraction encompasses hydroxides of aluminum, iron, calcium, magnesium, along 
with calcium and magnesium carbonates, in addition to silica. 

An essential criterion in the decision-making process concerning the utilization of construction materials, as per 
hygienic standards, involves the assessment of the specific effective activity of natural radionuclides. In 
adherence to the stipulations outlined in State Standard 30108-94 [37], materials exhibiting radioactivity levels 
up to 740 Bq/kg are deemed permissible for deployment in road construction applications without any imposed 
restrictions. 

The examination of oil sludge for the presence of radioactive elements was conducted utilizing the ‘Progress’ 
spectrometric complex. The test conditions were standardized at a temperature of 22.0 ℃ and a relative 
humidity of 52%. The outcomes of the analytical assessments of oil sludge pertaining to the presence of 
radioactive elements are elucidated in Table 2. 
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Table 2 Content of radioactive elements in oil sludge of Zhaik Munay LLP. 

Name of indicators Regulatory documents for test methods Content State standard No. 30108-94 

Radium – 226 Bq/kg 

MVIKZ 07.00.00304-2019 

11.5 10-64 
Thorium – 232, Bq/kg <LDL* 56-81 
Potassium – 40, Bq/kg 78.0 60-278 
Cesium – 137, Bq/kg 0.6078 0.4-28 

Strontium – 90, Bq/kg 49.0 17-128 
LDL* - lower detection limit 

As evident from the tabulated results, the concentrations of radioactive elements in the oil sludge sourced from 
Zhaik Munay LLP did not surpass the established maximum permissible thresholds. This observation renders the 
investigated oil sludge suitable as an additive for formulating asphalt concrete mixtures without imposing 
constraints on environmental safety [38]. For a more comprehensive examination of the constituents comprising 
the oil sludge from Zhaik Munay LLP, an infrared (IR) spectral analysis was undertaken, as illustrated in Figure 1. 

 

Figure 1 FIR spectral analysis of oil sludge from Zhaik Munay LLP. 

As depicted in Figure 1, the discernible presence of absorption lines within the range of 1600-1699 cm⁻¹ serves 
as an indicative marker for the existence of paraffins, polycyclic aromatic hydrocarbons, resins, and asphaltenes. 
The outcomes of the infrared (IR) spectral analysis further revealed the characterization of C=O carbonyl groups 
affiliated with aromatic acids. Consequently, this particular oil sludge exhibited a compositional profile 
conducive to its utilization in the production of asphalt bitumen, where it can serve as an effective binder.  

Analysis of the infrared (IR) spectrum of the oil sludge originating from the Mubarek gas processing complex [39] 
has elucidated a complex chemical composition, revealing the presence of paraffins, polycyclic aromatic 
hydrocarbons, resins, and asphaltenes. Evidently, the outcomes display a noteworthy congruence with prior 
analyses, substantiating the consistency in the identified chemical constituents of the oil sludge. 

The physical attributes of the oil were subjected to systematic scrutiny, encompassing parameters such as 
density, funnel viscosity, and quantification of oil products, water, and mechanical impurities. The outcomes 
derived from these experimental investigations are systematically presented in Table 3. 
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Table 3 Physico-chemical properties of oil from Zhaik Munay LLP. 

Parameters Value 

Density at 20 °С, g/cm3 0,8164 
Viscosity (funnelя) at 80 °С, Pa∙s 2,11 
Content of oil products, % wt. 34,50 
Content of water, % wt. 4,00 
Content of mechanical impurities, % wt. 5,30 

Table 3 reveals that the oil sludge incorporates bituminous constituents from oil constituting up to 34.50%. This 
augmentation assumes significance in the context of structure formation within asphalt concrete [40]. 

Conventionally, asphalt concrete mixtures reliant on bitumen are beset by challenges such as non-adherence to 
prescribed benchmarks for water saturation, water resistance, and tensile strength, as specified in State 
Standard No. 9128-2013 for asphalt concrete. Moreover, the relatively elevated cost of bitumen poses a 
constraint that considerably curtails its potential applicability in asphalt concrete formulations [41]. 

In the envisaged composition, oil sludge is incorporated as a constituent in the bitumen binder for the synthesis 
of asphalt concrete, with proportions varying at 5%, 10%, and 15%. Comparative evaluations were conducted 
through systematic analyses of asphalt concrete samples containing oil sludge, employing asphalt concrete of 
Type B, Grade I as a reference sample for benchmarking purposes. The principal findings from the 
comprehensive tests, focusing on the physical and mechanical properties of the asphalt concrete samples, are 
briefly outlined in Table 4. 

Table 4  Physical and mechanical properties asphalt concrete with the addition of oil sludge. 

Name of indicators 
Oil sludge, % Asphalt concrete 

(grade I type B) 
State standard No. 

9128-2013 5 10 15 

Ultimate compressive strength at a 
temperature of 50°C, MPa 

0.69 0.74 0.71 0,67 not less than 0.7 

Water resistance, % by volume 0.71 0.75 0.76 0,73 not less than 0.7 

Water saturation, % by volume 5.12 4.95 4.99 5,23 
over 4.0 

up to 10.0 
Shear stability according to internal friction 

coefficient, mm/min 
0.84 0.89 0.86 0,87 not less than  0.80 

Figure 2 illustrates the variations in compressive strength and water saturation in correlation with the 
percentage content of the oil sludge. The depicted results of the analyses are visually presented in the figure, 
providing a comprehensive representation of the observed trends. 

Observations from both Table 4 and Figure 2 elucidate that the introduction of 5% oil sludge into the asphalt 
mixture resulted in diminished physical and mechanical properties of the asphalt concrete in comparison to the 
application of 10%. However, employing aaddition of 15% oil sludge precipitated deterioration in certain asphalt 
concrete properties, manifested by a slight reduction in compressive strength and a marginal shift in structural 
stability according to the internal efficiency coefficient of friction. The conducted investigations into the physical 
and mechanical attributes of the asphalt concrete, subsequent to the addition of the oil sludge, indicated 10% 
oil sludge as the optimal proportion. This was substantiated by a concurrent enhancement of compressive 
strength, registering an increment of 0.07% by volume. The increased value of compressive strength 
corresponds inversely to the susceptibility of asphalt concrete to structural degradation. Following the 
incorporation of the oil sludge into the asphalt concrete mixture, a marginal augmentation in water resistance 
was noted, exhibiting an increase of 0.02%. Simultaneously, water saturation experienced a decrease from 
5.12% to 4.95% by volume. Elevated water saturation in asphalt concrete renders it vulnerable to waterlogging, 
consequently exacerbating material deterioration during cold periods, characterized by repetitive freeze-thaw 
cycles. The implication is clear: heightened water saturation negatively influences the overall quality of asphalt 
concrete. 
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Figure 2 Physical and mechanical properties of asphalt concrete using oil slidge from Zhaik Munay LLP. 

Consequently, it was ascertained that the asphalt concrete enriched with a 10% additive of oil sludge exhibited 
heightened physical and mechanical properties, thereby manifesting improvements in water saturation, water 
resistance, and compressive strength. Simultaneously, this formulation addresses the challenge of cost 
reduction in asphalt concrete production. The aforementioned investigations provide a comprehensive 
evaluation of oil sludge as a viable additive for enhancing the characteristics of asphalt concrete, with promising 
implications for augmenting the longevity and structural integrity of road surfaces. 

Previous investigations carried out by scholars affiliated with Irkutsk National Research Technical University have 
substantiated the advisability of incorporating oil sludge in road construction practices. This strategic inclusion 
facilitates the conservation of natural resources, ameliorates construction costs related to highway construction, 
reconstruction, and major repairs, and contributes to a discernible alleviation of environmental burdens within 
the respective regions [42]. 

Research endeavors carried out by scholars affiliated with Perm National Research Polytechnic University have 
demonstrated the viability of integrating petroleum-based sludge in the composition of asphalt concrete within 
the range of 1% to 6%. This recommendation implies the potential for generating a superior-quality asphalt 
concrete mixture [43]. 

Researchers from Volgograd University have conclusively established that an asphalt concrete mixture that 
incorporates an addition of 4% bitumen qualifies as a low-hazard product. In terms of toxicometric parameters, 
it exhibits parity with asphalt concrete formulations manufactured through conventional methodologies [44]. 

Consequently, the findings of the present research unequivocally ascertain that the incorporation of oil sludge 
as an additive in the formulation of asphalt concrete facilitates the conservation of oil bitumen, a resource of 
significant value. In practical terms, the utilization of oil sludge in the production of 1 ton of asphalt concrete 
translates to a saving of approximately 30 kg of petroleum bitumen.  

Conclusion 

The viability of incorporating oil waste in the form of oil sludge obtained from Zhaik Munay LLP as an additive in 
construction materials was subjected to a thorough investigation. The properties of the asphalt concrete were 
precisely assessed both before and after the introduction of oil sludge. It was conclusively determined that the 
application of oil sludge as an organic binder at a proportion of 10% engenders improvements in the properties 
of asphalt concrete. This enhancement is manifested through an augmented compressive strength, a marginal 
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increase in water resistance, and a reduction in water saturation, which is an indicative measure of the material’s 
capacity to absorb moisture within voids (such as pores and cracks). Beyond its efficacy in addressing the 
challenge of oil sludge disposal at oil industry facilities, the integration of oil sludge as an additive in asphalt 
concrete offers the additional benefit of conserving the expensive resource of oil bitumen. This, in turn, holds 
the promise of mitigating the overall cost of asphalt concrete mixtures. 

References 

[1] Glum, T.P., Menshikov, S.O. & Smirnov,  Yu.D. Analysis of Existing Technologies for Processing Oil Sludge 
into Polymer Additives for Asphalt Concrete, Actual Problems of Oil and Gas, 4(35), pp. 68-77, 2021. doi: 
10.29222/ipng.2078-5712.2021-35.art6 

[2] Murungi, P.I. & Sulaimon, A.A. Petroleum Sludge Treatment and Disposal Techniques: A Review, 
Environmental Science and Pollution Research, 29(27), pp. 40358-40372, 2022 

[3] Figueirêdo, de L. Ch.,  Lucena, L., ThoméJuca, J.F.,  Soares, J.B., &  Tavares MarinhoFilho, P.G., Use of 
Wastewater Sludge for Base and Subbase of Road Pavements, Transportation Research Part D: Transport 
and Environment, 33, pp.210-219, 2014. doi: 10.1016/j.trd.2014.06.007 

[4] Aguelmous, A., El Fels, L., Souabi, S., Zamama, M., Yasri, A., Lebrihi, A. & Hafidi, M., Petroleum Sludge 
Bioremediation And Its Toxicity Removal By Landfill In Gunder Semi-Arid Conditions, Ecotoxicology and 
Environmental Safety,166, pp. 482-487, 2018. 

[5] Ali, N.,Dashti, N.,Khanafer, M., Al-Awadhi, H. & Radwan, S., Bioremediation of Soils Saturated with Spilled 
Crude,  Oil Scientific Reports, 10(1), 1116, 2020.  doi: 10.1038/s41598-019-57224-x. 

[6] Al-Khateeb, H.M.M., Effect of Land-farming Oily Sludge on Run-off Water, Journal of New Technology and 
Research, 6(8), pp. 41-46, 2020 

[7] Chen, G., Li, J., Li, K., Lin, F., Tian, W., Che, L., Yan, B. & Song, Y., Nitrogen, Sulfur, Chlorine Containing 
Pollutants Releasing Characteristics during Pyrolysis and Combustion of Oily Sludge, Fuel, 273, 117772, 
2020. doi: 10.1016/j.fuel.2020.117772. 

[8] Ossai, I.C., Ahmed, A., Hassan, A. & Hamid, F.S., Remediation of Soil and Water Contaminated with 
Petroleum Hydrocarbon: A Review Environmental Technology and Innovation, 17, 10052, 2020. doi: 
10.1016/j.eti.2019.100526. 

[9] Bykova, M.V., Alekseenko, A.V., Pashkevich, M.A. & Drebenstedt, С., Thermal Desorptiontreatment of 
Petroleum Hydrocarbon-contaminated Soils of Tundra, Taiga, and Forest Steppe Landscapes, 
Environmental Geochemistry and Health, 43(6), pp. 2331-2346, 2021. doi: 10.1007/s10653-020-00802-0 

[10] Al-Futaisi, A., Jamrah, A., Yaghi, B. & Taha, R., Assessment of Alternative Management Techniques of Tank 
Bottom Petroleum Sludge in Oman, Journal of Hazardous Materials, 141(3), pp. 557-564, 2007. doi: 
10.1016/j.jhazmat.2006.07.023.  

[11] Strizhenok, A.V. & Ivanov, A.V., Monitoring of Air Pollution in the Area Affected by the Storage of Primary 
Oil Refining Waste, Journal of Ecological Engineering, 22(1), pp. 60-67, 2021. doi: 
10.12911/22998993/128873. 

[12] Pikovsky, Yu.I., Gennadiev, A.N., Zhidkin, A.P. & Pikovsky, Yu.I., Hydrocarbon State of Soils under 
Conditions of Atmospheric Pollution from a Localized Industrial Source, Soil Science, 9, pp. 1-11, 2016. 

[13] Mishra, H., Karmakar, S., Kumar, R. & Singh, J.A., Framework for Assessing Uncertainty Associated with 
Human Health Risks from MSW Landfill Leachate Contamination, Risk Analysis, 37(7), pp. 1237-1255, 
2017. doi: 10.1111/risa.12713.    

[14] Ruchkinova, O.I., Analysis and Further Direction of Work in the Field of Utilization of Oil Waste in Perm 
Region, Collection of Scientific Works “Issues of Environmental Protection,” Vienna-Perm, pp. 101-104, 
2001. 

[15] Vasiliev, A.V., Bykov, D.E. & Pimenov, A.A., Analysis of Features and Practical Results of Environmental 
Monitoring of Soil Pollution by Oily Waste, News of the Samara Scientific Center of the Russian Academy 
of Sciences, 161(6), pp.1705-1708, 2014. 

[16] Das, S., Kuppanan, N., Channashettar, V.A. & Lal, B., Remediation of Oily Sludge-and Oil-Contaminated 
Soil from Petroleum Industry: Recent Developments and Future Prospects, Advances in Soil Microbiology: 
Recent Trends and Future Prospects, pp. 165-177, 2018 



Asphalt Concrete Production Technology Using Oil Sludge 79   
DOI: 10.5614/j.eng.technol.sci.2024.56.1.6 

 

[17] Erofeev, V.T., Bogatov, A.D., Fedortsov, A.P. & Pronkin, S.P., Study of Mechanisms of Damage to Bitumen 
Composites under Exposure to Biologically Aggressive Environments, Fundamental Research, 2(13), pp.  
2787-2800, 2015 

[18] Pat. 2000121326 Russian Federation, MKI C04B 38/08, High-Strength Aerated Concrete, Korenkova S.F., 
Makridov G.V., 2000. 

[19] Asim, N., Badiei, M., Torkashvand, M., Mohammad, M., Alghoul, M.A., Gasaymeh, S.S. & Sopian, K. 
Wastes from the Petroleum Industries as Sustainable Resource Materials in Construction Sectors: 
Opportunities, Limitations, and Directions, Journal of Cleaner Production, 284, 125459, 2021. doi: 
10.1016/j.jclepro.2020.125459.   

[20] Alekseev, A.A. & Ivanovskaya, I.B., Problems of Handling Waste Contaminated with Petroleum Products 
and Ways to Solve Them, Oilfield Engineering, 12, pp. 128-129, 2007. 

[21] Pat. 2184808 Russian Federation, MKI E01C 3/04, 7/36, E 02D 3/12, Sludge Concrete, Yagudin N.G., 
Korenkova S.F., Sheina T.V., Applicant and Patent Owner. - Samara State Architect-Builds Academy, 2002 

[22] Andrzejuk, W., Szewczak, A. & Fic GrzegorzŁagó, S., Wettability of Asphalt Concrete with Natural and 
Recycled Aggregates from Sanitary Ceramics, Materials, 13(17), 3799, 2020. doi: 10.3390/ma13173799. 

[23] Aeslina, A.K. & Ali, B. Petroleum Sludge Treatment and Reuse for Cement Production as Setting Retarder, 
IOP Conference Series: Materials Science and Engineering, 203(1), 012010, 2017. 

[24] Bhattacharyya, J.K. & Shekdar, A.V., Treatment and Disposal Of Refinery Sludges: Indian Scenario, Waste 
Management and Research, 21(3), pp. 249-261, 2003. doi: 10.1177/0734242X0302100309. 

[25] Shperber, E.R., Borovikova, T.N. & Shperber, D.R. Metody Pererabotki Nefteothodov, Chemistry and 
Technology of Fuels and Oils, 3(565), pp. 51-56, 2011. 

[26] Pat. 87107 Russian Federation, Method of Neutralizing Drill Cuttings to Obtain Construction Material from 
It, Gorin V.M., Kabanova M.K., Kazmaly I.K., Kartashov A.A., Tokareva S.A., Uksyuzov V.L., Applicant and 
patent holder Closed Joint Stock Company "NIIKeramzit" - No. 2009122101/03; appl. 10.06.2009, Bulletin. 
No. 14.– 6 p., 2010 

[27] Dikinis, A.V., Illarionov, A.V. &, Shilov, D.V., Aspects of Choosing Technologies for Neutralization and 
Disposal of Hazardous Waste, Ecology and Industry of Russia.  11,  52-55, 2010. 

[28] Oner, J. & Sengoz, B., Utilization of Recycled Asphalt Concrete with Warm Mix Asphalt and Cost-Benefit 
Analysis, PLoS ONE, 10(1), e116180, 2015.  doi: 10.1371/journal.pone.0116180. 

[29] Hu, G., Li, J., & Zeng, G., Recent Development in the Treatment of Oily Sludge from Petroleum Industry: A 
Review, Journal of Hazardous Materials, 261, pp. 470-490,2013. doi: 10.1016/j.jhazmat.2013.07.069. 

[30] Hu, G., Feng, H., He, P., Li, J., Hewage, K. & Sadiq, R., Comparative Life-Cycle Assessment of Traditional 
and Emerging Oily Sludge Treatment Approaches, Journal of Cleaner Production, 251, 119594, 2020. doi: 
10.1016/j.jclepro.2019.119594. 

[31] Johnson, O.A. & Affam, A.C., Sludge Treatment and Disposal: A Review,  Environmental Engineering 

Research, 24(2), pp. 191-201, 2019. doi: 10.4491/EER.2018.134. 
[32] Montayev, S.A., Bisenov, K.A., Montayeva, A.S., Tauyshev, O.U., & Zharylgapov, S.M., Oil sludge as an 

Energy-releasing and Modifying Component in the Technology of Building Ceramics, Kazakhstan.: Science 
news of Kazakhstan, 3, pp. 204-218, 2015 

[33] Fenibo, E.O., Ijoma, G.N., Selvarajan, R. & Chikere, C.B., Microbial Surfactants: The Next Generation 
Multifunctional Biomolecules for Applications in the Petroleum Industry and Its Associated Environmental 
Remediation, Microorganisms, 7(11), 581, 2019. doi: 10.3390/microorganisms7110581. 

[34] Guerin, T.F., Prototyping of Co-Composting as a Cost-Effective Treatment Option for Full-Scale On-Site 
Remediation at A Decommissioned Refinery, Journal of Cleaner Production, 302, 127012, 2021. doi: 
10.1016/j.jclepro.2021.127012. 

[35] Pinheiro, B.C.A. & Holanda, J.N.F. Processing of Red Ceramics Incorporated with Encapsulated Petroleum 
Waste, Journal of Materials Processing Technology, 209(15-16), pp. 5606-5610, 2009. doi: 
10.1016/j.jmatprotec.2009.05.018-18. 

[36] Lefler, M., Shelekhov, V.G. & Slobodchikova N.A., Directions of Oil Sludge Use in Road Construction, 
Proceedings of Universities, Investment, Construction, Real Estate, 8(4), pp. 98-104, 2018. 

[37] State Standard 30108-94, Construction Materials and Products. Determination of Specific Effective 
Activity of Natural Radionuclides - Moscow. – 12 s, Modified No. 5 2001, 2001.
 



  

80   Sapura Sanievna Satayeva et al. 

Manuscript Received: 3 October 2023 
Revised Manuscript Received: 16 January 2024 
Accepted Manuscript: 31 January 2024 
 

[38] Kruchinina E.Yu., Ecological and Hygienic Assessment of Materials for Road Construction Using Industrial 
Waste, Candidate of Biological Sciences: 14.00.07 / Research Institute of Human Ecology and 
Environmental Hygiene. - Moscow, 1998.  

[39] Durru, O., Niyazbekova, R.K., Seidakhmetov, M.X., Yessirkepova, A.M. &  Durru, D.K., Competitiveness of 
the carpet manufacturing market of the Republic Kazakhstan, Izvestiya Vysshikh Uchebnykh Zavedenii, 
Seriya Teknologiya Tekstil'noi Promyshlennostithis, 379(1),  pp. 83-91, 2019. 

[40] Yusupov, F.M. & Shukurullayev, B.A., Results of IR Spectral Analysis of a Binder for Asphalt Roads Made 
from Liquid Oil Sludge, Universum: Chemistry and Biology: Electron, Scientific journal 11 (65), 2019. 

[41] Pimenov, A.A., Vasiliev, A.V. Study of hydroenrichment of Hydrocarbon Fractions Obtained from Oil-
Containing Waste, News of Samara Scientific Center of the Russian Academy of Sciences,  18(5-3), pp. 
473-477, 2016. 

[42] Aminov, Sh.H., Application of Special Modifiers and Additives to Road Bitumen and Their Influence on 
Asphalt Concrete Properties, Bashkir Chemical Journal, 18(4), 2011. 

[43] Lofler, M., Directions for the Use of Oil Sludge in Road Construction, News of Universities. Investments. 
Construction. Real Estate. -. 8, 4(27), pp. 98-104, 2018. 

[44] Omarov, Z., Kalykov, A., Niyazbekova, R. & Yessirkepova, A., Opportunities and Potential of Bioenergy 
Development in Agro-industrial Complexes of Kazakhstan, International Journal of Energy Economics and 
Policythis link is disabled, 11(6), pp.91-97, 2021. 

[45] Vlasov, A.S. Pugin, K.G., Surkov A.A., Geoecological Assessment of the Technology for Using Drilling Waste 
in Asphalt Concrete, Oil industry,  12, pp. 139-142, 2020. 

[46] Yudina E.V., Latyshevskaya, N.I., Rusakov, N.V. & Skakovskaya, M.A.,  Ecological and Hygienic Assessment 
of the Use of Oil Refining Waste (Oil Sludge) for Road Construction of Volgograd Oil Refinery in the 
Conditions of the Lower Volga Region, Hygiene and Sanitation, 5, pp.75-77, 2001.

 

 
 


