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Introduction. Currently, the problem of disposal and recycling of industrial waste is extremely relevant. The article 

analyzes the economically feasible and environmentally friendly ways of the processing or using waste generated 

during the production of the asphalt concrete component — enriched mineral filler. 

Problem Statement. The aim of the study was to find the most economically feasible and environmentally friendly ways 

to process or use waste generated during the production of enriched mineral filler at one of the enterprises of the Rostov 

region. 

Theoretical Part. The paper considers the composition of the enriched mineral filler as the main product of production 

and a source of by-products, the technological process of its manufacture, as well as the composition of the resulting by-

products to be disposed. Based on the results of these studies, the assessment of probable ways of waste disposal was 

performed and the optimal method of recycling was selected. 

Conclusion. The choice of the most appropriate method of waste disposal from the production of mineral filler allows 

you to reduce the total amount of waste at the enterprise and significantly reduce the negative impact of the enterprise 

on the environment. To implement the proposed technology of mineral waste disposal, the relevant technical conditions 

and regulations are being developed. 
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Introduction. The problem of recycling municipal and industrial waste is urgent and acute now as never 

before. Many industrial enterprises are gradually switching to closed production cycles, actively developing low-waste 

and non-waste technologies in order to reduce the burden on the environment and improve the situation in the field of 

waste management [1-5]. In the village of Zhirnov, Rostov region, there is a production enterprise Karbonat AO, which 

actively implements environmentally safe production cycles in its economic activities, while focusing on modern 

alternative methods of recycling the resulting waste [6]. 

Problem Statement. The enterprise Karbonat AO has a technological line for the production of mineral filler, 

which is then subjected to enrichment, and then used in the manufacture of asphalt concrete and other road surfaces. 

The implementation of this production process is accompanied by the release, primarily into the atmospheric air, of a 

number of by-products officially classified as industrial waste, which are subject to mandatory disposal [7-9]. The 

purpose of this work was to find the most economically feasible and environmentally friendly ways to process or use 

the waste generated during the production of the enriched mineral filler at Karbonat AO.  

Theoretical Part. The solution to these tasks is in the study of the mineral-enriched filler as the main product 

of production and the source of the by-products formation, the technological process of its manufacture, and 

composition of the formed by-products (waste), recyclable. The results of these studies are the basis for evaluating the 

likely ways of waste disposal and selecting the most appropriate one. 
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The raw material for the production of the enriched mineral filler at Karbonat AO is a crushed natural material-

limestone of the 0-5 mm fraction extracted from an open pit. Limestone is a sedimentary rock consisting mainly of 

calcite CaCO3, which includes CaO (56%) and CO2 (44%) [7, 8]. 

Limestone has the following physical and mechanical properties [7]: 

— average density — 2.6–2.75 t/m3; 

— water absorption — 0.0–2.07 %; 

— porosity — 0.37–4.76 %; 

— the limit of compressive strength in dry state — 57.6–145 kPa; 

— compressive strength in the water-saturated state — 51.4–139.8 kPa; 

— degree of fragmentation — 1.733. 

In the process of mineral filler enrichment, petroleum bitumen is added to it — a combustible solid substance 

that is obtained by oxidation of tar (a residual product of oil refining) with atmospheric air. In addition, during 

enrichment, an adhesive additive (in other words, a surface active compound) is added to the mineral filler, which is a 

dark brown homogeneous mobile mass, non-volatile, non-explosive and non-toxic [10]. The addition of surface active 

compounds or materials including them to the filler is made in order to improve the performance properties of the 

mineral filler and, as a result, extend the service life of the road surface, the component of which the filler becomes in 

the future [11]. 

In general, the technology for the enriched mineral filler production consists of drying the original natural raw 

materials (limestone), crushing it, screening out the desired fraction, subsequent application of petroleum bitumen, 

surfactants and thorough mixing of the resulting mixture. 

It is at the stage of crushing natural limestone on the crushing and sorting equipment that limestone dust is 

formed, which enters the air environment and is captured by the dust and gas cleaning unit located in the crushing 

department and accumulates in its receiving hopper. In accordance with the Federal Classification Catalog of Waste 

(FCCW) [12], the captured dust is classified as "Waste of limestone, dolomite and chalk in the form of powder and dust 

of low hazard". This waste is accumulated on the territory of Karbonat AO in special containers and is subject to further 

export to the disposal sites. 

It should be noted that a similar situation occurs when grinding sandstone is used as a raw material for the 

production of crushed stone at the enterprise in question. When implementing this technology, waste is collected in the 

receiving hopper of the dust and gas cleaning plant, which is classified in accordance with the FCCW as "Crushed stone 

gas cleaning dust" [12]. After removal from the hopper, this dust also accumulates on the territory of the enterprise with 

subsequent removal for disposal [1, 7]. 

Conclusion. The disposal of the above-mentioned types of by-products (waste) of the production of asphalt 

concrete components can be carried out in several ways. 

The simplest and most often used way in such a situation is the removal of waste with its subsequent disposal 

at a specialized landfill. This way is currently used by Karbonat AO, while paying for the disposal of waste. The 

following methods of disposal of these wastes can be an alternative to disposal [7, 13]: 

— separation of useful fractions during waste sorting and their further processing; 

— secondary consumption (at the same enterprise in other production cycles); 

— re-use in the same production. 

The proposed disposal options will reduce the total amount of waste generated at the enterprise and received at 

landfills, and, of course, will give a tangible economic effect to the enterprise [14]. Thus, the secondary consumption 

and / or reuse of limestone and crushed stone dust will allow Karbonat AO not to pay for the disposal of waste at the 
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landfill, which is currently about 18,800 rubles per year: the volume of formation of these wastes is about 27 tons and 

20 tons per year, respectively, the fee for the disposal of 1 ton of waste at the landfill is 400 rubles. 

Thus, in order to reduce the volume of waste from the production of enriched mineral filler and reduce the 

harmful impact on the environment, the company can recommend the waste classified as "Low-hazard limestone, 

dolomite and chalk waste in the form of powder and dust" and "Crushed stone gas cleaning dust" to be used as 

secondary raw materials, adding them as additives to the main commercial product — the enriched mineral filler. The 

origin, chemical composition and other qualitative characteristics of these wastes indicate that their addition will not 

affect the properties of the resulting mineral filler and will not worsen its quality. In addition, the recommended reuse of 

limestone and crushed stone dust in the same production as secondary raw materials (47 tons per year) will give 

Karbonat AO an additional economic benefit of about 30,550 rubles per year, since the initial raw materials for the 

production of mineral filler (natural limestone) are purchased by the company at an average price of 650 rubles per 

1 ton. It follows that the total economic effect of the implementation of the proposed solutions at 2020 values will be 

approximately 49,350 rubles per year (18 800 + 30 550). 

To use these types of waste in the production of the enriched mineral filler, it is necessary to develop technical 

specifications (TS) and technical regulations (TR) for mineral filler, which will include the above-mentioned waste. The 

first step in this direction is the study of various technical specifications and technical regulations, on the basis of which 

it will be possible to develop similar documents for mineral filler with the proposed modernized composition in the 

future [10]. 

Thus, in the course of the work, the analysis was carried out of cost-effective and least dangerous to the 

environment methods for recycling by-products of the manufacture of the asphalt concrete component — the enriched 

mineral filler. The choice of the most appropriate method of waste disposal will reduce the total amount of waste at the 

enterprise, as well as significantly reduce the negative impact of the enterprise on the environment. To create the 

technology for the disposal of the considered mineral waste, it is necessary to develop appropriate technical 

specifications and regulations. 

 

References 

1. Fayustov A. A. Utilizatsiya promyshlennykh otkhodov i resursosberezhenie. Osnovy, kontseptsii, metody: 

monografiya [Industrial waste management and resource conservation. Fundamentals, concepts, methods: monograph]. 

Moscow; Vologda: Infra-Inzheneriya, 2019, 272 p. (In Russ.). 

2. Ozeryanskaya V. V., Loskutnikova I. N. Utilizatsiya gal'vanoosadkov v asfal'tobetony [Disposal of electro 

deposit in asphalt concrete]. Izvestiya Vuzov. Severo-Kavkazskii Region. Natural Science. Prilozhenie. 2004;6:84-87 

(In Russ.). 

3. Kastornykh L. I., Cherepanov V. D., Berezovoy V. E. Optimizatsiya zernovogo sostava zapolnitelya dlya 

melkozernistogo samouplotnyayushchegosya betona [Optimization of grain composition of aggregate for fine-grained 

self-compacting concrete]. Young researcher of the Don. 2020;5(26):40–48 (In Russ.). 

4. Ozeryanskaya V. V., Meskhi B. Ch., Lazurenko R. R. Izuchenie i analiz prirodnykh sred, protsessov i 

yavleniy [Study and analysis of natural environments, processes and phenomena]. Rostov-on-Don: DSTU Publishing 

center, 2017, 149 p. (In Russ.). 

5. Repinskaya A. A., Dolgov D. S., Ozeryanskaya V. V. Utilizatsiya otkhodov ot proizvodstva 

obogashchennogo mineral'nogo poroshka [Utilization of waste from the production of enriched mineral powder]. 

Khimiya: dostizheniya i perspektivy: sb. nauch. st. po mat. V Vseros. nauch.-prakt. konf. stud. i molod. uch. 

[Chemistry: achievements and prospects: collection of scientific articles on Mat. V All-Russian. sci.-pract. Conf. of 

students and young scientists]. Rostov-on-Don; Taganrog: SFedU Publishing center, 2020, p. 200–202 (In Russ.). 



 

 

 

 

Safety of Technogenic and Natural Systems 
№1 

2021  
 

h t t p : / / b p s - j o u r n a l . r u /  

 
79 

6. Zhovtenko K. A., Dymnikova O. V., Shapovalov K. A. Analiz effektivnosti soblyudeniya 

prirodookhrannogo zakonodatel'stva na territorii Rostovskoy oblasti [Effectiveness analysis of compliance with 

environmental legislation in the Rostov region]. Safety of Technogenic and Natural Systems. 2018;1–2:95–107 (In 

Russ.). DOI : https://doi.org/10.23947/2541-9129-2018-1-2-95-106 

7. Vetoshkin A. G. Tekhnika i tekhnologiya obrashcheniya s otkhodami zhiznedeyatel'nosti: uchebnoe posobie. 

V 2-kh chastyakh. Ch. 2. Pererabotka i utilizatsiya promyshlennykh otkhodov [Technique and technology of waste 

management: textbook. In 2 parts. Part 2. Processing and disposal of industrial waste]. Moscow: Infra-Inzheneriya, 

2019, 380 p. (In Russ.). 

8. Ozeryanskaya V. V., Meskhi B. Ch., Svirskaya S. N., Lazurenko R. R. Obshchaya geologiya v kursakh nauk 

ob okruzhayushchei srede [General geology in Environmental Science courses]. Rostov-on-Don: DSTU Publishing 

center, 2012. 228 p. (In Russ.). 

9. Sokolov L. I. Upravlenie otkhodami (waste management): uchebnoe posobie. Moscow: Infra-Inzheneriya, 

2018, 208 p. (In Russ.) 

10. GOST R 52 129–2003 Poroshok mineral'nyy dlya asfal'tobetonnykh i organomineral'nykh smesei. 

Tekhnicheskie usloviya [GOST R 52 129-2003 Mineral powder for asphalt concrete and organomineral mixtures. 

Technical specifications]. Moscow: Gosstroy Rossii, FGUP TsPP, 2004. (In Russ.) 

11. Zarubin V. S., Sergeeva E. S. Mathematical modeling of structural-sensitive nanocomposites deformation. 

Computational Mathematics and Information Technologies. 2018;2(1):17–24. 

12. Prikaz Federal'noy sluzhby po nadzoru v sfere prirodopol'zovaniya ot 22 maya 2017 g. No. 242 "Ob 

utverzhdenii Federal'nogo klassifikatsionnogo kataloga otkhodov" [Order of the Federal Service for Supervision of 

Environmental Management No. 242 of May 22, 2017 "On Approval of the Federal Classification Catalog of Waste"]. 

Elektronnyy fond pravovoy i normativno-tekhnicheskoy dokumentatsii [Electronic fund of legal and regulatory and 

technical documentation]. Available from: http://docs.cntd.ru/document/542600531 (Accessed 12th December 2020) 

(In Russ.) 

13. Melkonyan R. G., Panikhin G.I. Utilizatsiya opasnykh otkhodov. Tekhnologiya ispol'zovaniya i utilizatsii 

opasnykh otkhodov: uchebnoe posobie [Disposal of hazardous waste. Technology for the use and disposal of hazardous 

waste: textbook]. Moscow: MISiS Publishing house, 2018, 105 p. (In Russ.) 

14. Karpinskaya T. A., Kudryavtsev O. E. Metody imitatsionnogo matematicheskogo modelirovaniya 

rossiyskogo srochnogo rynka na sovremennom etape [Methods of simulation mathematical modeling of the Russian 

derivatives market in modern times]. Vestnik of DSTU. 2019;19(4):398–406. (In Russ.) 

 

Submitted 20.10.2020 

Scheduled in the issue 11.01.2021 

Authors: 

Ozeryanskaya, Viktoriya V., Associate professor, Department of Life Safety and Environmental Protection, 

Don State Technical University (1, Gagarin sq., Rostov-on-Don, RF, 344003), Cand.Sci., Associate professor, ORCID: 

https://orcid.org/0000-0001-7597-0181, bommvoz@mail.ru  

Repinskaya, Arina A., Master's degree student, Department of Life Safety and Environmental Protection, Don 

State Technical University (1, Gagarin sq., Rostov-on-Don, RF, 344003), ORCID: https://orcid.org/0000-0003-2413-

740X, arinka98repinskaja@gmail.com  

https://bps-journal.ru/upload/iblock/f62/9_ZHovtenko_95_106.pdf
http://docs.cntd.ru/document/542600531
https://orcid.org/0000-0001-7597-0181
mailto:bommvoz@mail.ru
https://orcid.org/0000-0003-2413-740X
https://orcid.org/0000-0003-2413-740X
mailto:arinka98repinskaja@gmail.com


 

 

 

 

Safety of Technogenic and Natural Systems 
№1 

2021  
 

h t t p : / / b p s - j o u r n a l . r u /  

 
80 

Lazurenko, Robert R., Senior lecturer, Department of Life Safety and Environmental Protection, Don State 

Technical University (1, Gagarin sq., Rostov-on-Don, RF, 344003), ORCID: https://orcid.org/0000-0003-2074-1255, 

lirtokas@mail.ru  

Seregin, Mikhail Yu., Senior lecturer, Department of Life Safety and Environmental Protection, Don State 

Technical University (1, Gagarin sq., Rostov-on-Don, RF, 344003), Cand.Sci., ORCID: https://orcid.org/0000-0001-

9101-6339, michaelseregin@yandex.ru  

Contribution of the authors: 

V. V. Ozeryanskaya — formulation of the main concept, goals and objectives of the study, analysis of the 

research results, formulation of conclusions; A. A. Repinskaya — definition of research objects, preparation of the 

theoretical part; R. R. Lazurenko — analysis of literary sources, revision and correction of the text; M. Yu. Seregin — 

consultations on technology and regulatory documents. 

 

https://orcid.org/0000-0003-2074-1255
mailto:lirtokas@mail.ru
https://orcid.org/0000-0001-9101-6339
https://orcid.org/0000-0001-9101-6339
mailto:michaelseregin@yandex.ru

