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Resource-saving method for obtaining 1,2-dibromoethylbenzenes – precursors of phenylacetylene
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Abstract
A comparative evaluation of the methods for the synthesis of 
1,2-dihaloethylbenzenes with the choice of the optimal halogen derivative has been carried out. A resource-saving method for the production of 
1,2-dibromoethylbenzene by styrene bromination with bromine obtained in situ in the potassium bromide/hydrogen peroxide/orthophosphoric acid system has been proposed. The obtained 1,2-dibromoethylbenzene is further used in the synthesis of phenylacetylene, while the potassium bromide formed as a by-product is returned to the technological cycle and used in the bromination of styrene.
Keywords: 1,2-dibromoethylbenzene, 1,2-chloroethylbenzene, phenylacetylene, synthesis.
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Abstract
Quantitative evaluation of technologies developed by GosNIIOKhT for small-scale industrial production of tetramethylthiuram disulfide (Thiuram D), N-cyclohexyl-2-benzothiazolylsulfenamide (Sulfenamide C) and diisopropylxanthogen disulfide (Diproxide) was carried out in accordance with the criterion of economic efficiency. Economic efficiency was determined taking into account the cost of raw materials and instrumentation of the technological process. It is shown that the implementation of a multi-assortment technological scheme can significantly reduce the level and, thereby, increase the cost efficiency for organizing small-scale industrial production, and the growth in economic efficiency is the greater, the more technologies are implemented using the same equipment.
Keywords: multi-assortment flow chart, small-scale industrial production, tetramethylthiuram disulfide, N-cyclohexyl-2-benzothiazolyl sulfenamide, diisopropyl xanthogen disulfide, economic efficiency.
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Rectification separation of tetrachloromethane – 1,2-dichloroethane mixture
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Abstract
Using the Aspen Plus® V.10.0 modern software package, mathematical modeling of the vapor-liquid phase equilibrium in the initial system tetra chloromethane – 1,2-dichloroethane at different pressures and in the derived system, including the heavy-boiling separating agent furfural at atmospheric pressure, was carried out. Calculation of various operating modes of the complexes of pressure swing distillation and extractive distillation at atmospheric pressure was carried out, static parameters of operation of the columns of each complex were determined. The named complexes were compared.
Keywords: vapor-liquid equilibrium, mathematical modeling, special separation methods, pressure swing distillation, extractive distillation, tetra chloromethane, 1,2-dichloroethane.
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About the kinetics of thermal decomposition of substances
Federal State Unitary Enterprise «State Research Institute of Organic Chemistry and Technology» State Scientific Center of the Russian Federation, Moscow 111024

Abstract
The thermal decomposition of chemicals proceeding by a first-order reaction had been considered. The shortcomings of the Arrhenius equation, which describes the change in the reaction rate constant as a function of temperature, are shown. As the rate constant of reaction of the first order may be considered as the probability of a reaction occurring in a given unit of time, its range of definition is from 0 to 1. In this regard, when analyzing the dependence of the reaction rate constant on temperature, it is advisable to use integral functions. It is shown that with this dependence can be described by the logarithmically normal law. To describe the degree of transformation of a substance, taking into account the time and dynamics of its heating, the average integral value of the decomposition rate constant is introduced into consideration.
Keywords: first-order reaction, rate constant of thermal decomposition reaction, Arrhenius equation, logarithmically normal law, heating dynamics, average integral value of the rate constant of thermal decomposition of a substance.
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Section III. RESEARCH IN THE FIELD OF CHEMICAL AND BIOLOGICAL SAFETY
Koshelev A.V., Golovkov V.F., Eleev Yu.A., Kuchinskij E.V.
Fundamentals of modern methodology and decision-making strategies for the rehabilitation of sites of accumulated environmental damage
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Abstract
The article discusses the basics of modern methodology and decisionmaking strategies for the rehabilitation of sites of accumulated environmental damage (SAED). Within the framework of the discussed methodology, the main condition that forms the basic requirements for methods and technical means is the conversion of disturbed lands into potentially fertile ones. At the same time, large territories of SAED, as well as their complex pollution, are the most important factors determining the strategy, choice of technologies and means of their rehabilitation.
Keywords: sites of accumulated environmental damage, methodology, rehabilitation, revegetation, technical and technological solutions.
References
1. GOST R 54003-2010. Environmental management. Assessment of the past environmental damage accumulated in the places of deployment of organizations. General provisions. M.: Standartinform, 2011. 24 p. (in Russ.).

2. Federal’nyy zakon ot 10.01.2002 N 7-FZ (red. ot 26.03.2022) «Ob okhrane okruzhayushchey sredy» (s izm. i dop., vstup. v silu s 01.09.2022). URL: http://www.consultant.ru/ (data obrashcheniya 24.10.2022). (in Russ.).

3. Ukaz Prezidenta RF ot 19.04.2017 N 176 «O Strategii ekologicheskoy bezopasnosti Rossiyskoy Federatsii na period do 2025 goda». URL: http://www.consultant.ru/ (data obrashcheniya 24.10.2022). (in Russ.).

4. Mustafin D.I., Koshelev A.V., Golovkov V.F., Eleev Yu.A., Glukhan E.N. Chemical-technological aspects of technogenic soil sanation // Chemistry and Technology of Organic Substances. 2018. No. 4. P. 32–43. DOI: 10.54468/25876724_2018_4_32.

5. Mustafin D.I., Koshelev A.V. Complex technology of sanitation of man-made objects // Advances in chemistry and chemical technology. 2020. V. 34. N 2. P. 23–25 (in Russ.).

6. Koshelev A.V., Golovkov V.F., Bogoyavlenskaya Yu.S. Comprehensive rehabilitation of technogenic soil in the elimination of accumulated environmental damage // Ecological problems of industrial cities: collection of articles. scientific tr. by mother. 7th All-Russian scientific and practical conference with international participation, April 8–10, 2015, Saratov. T. 1. P. 178–180. (in Russ.).
7. Kondratyev V.B., Korol’kov M.V., Glukhan E.N., Kutkin A.V. Industrial implementation of innovative domestic technologies of recycling and destruction of polychlorinated biphenyls // Chemistry and Technology of Organic Substances. 2017. No. 1 (1). P. 50–61. DOI: 10.54468/25876724_2017_1_50.

8. Koshelev A.V., Tikhomirova E.I., Vakaraeva M.M. Elimination of objects of accumulated environmental damage // Bulletin of the Chechen State University. 2017. No. 2 (26). P. 113–116. (in Russ.).

9. Shvetsova-Shilovskaya T.N. Afanas’eva A.A., Gromova T.V., Koshelev A.V. et al. Application of risk analysis methodology to predict the impact on the environment of objects of accumulated environmental damage // Problems of risk analysis. 2016. V. 13. No. 3. P. 70–77. (in Russ.).

10. Kondratiev V.B., Korolkov M.V., Nazarenko D.I. Comprehensive modeling and forecasting of the spread of pollutants in the zone of influence of OAO Sredne-Volzhsky Chemical Plant // Life Safety. 2014. No. 1. P. 32–36. (in Russ.).

11. Mustafin D.I., Koshelev A.V., Golovkov V.F. and other Sanation of technogenic soils // Questions of modern science and practice. 2019. No. 1 (71). P. 9–14. (in Russ.).

12. Register of objects of accumulated damage to the environment of the Russian Federation 2017-2020. URL: http:// vniiecology.ru (accessed 05/19/2020). (in Russ.).

13. Federal’nyy zakon ot 24.06.1998 N 89-FZ (red. ot 14.07.2022) «Ob otkhodakh proizvodstva i potrebleniya». URL: http://www.consultant.ru/ (data obrashcheniya 24.10.2022). (in Russ.).

14. Prikaz Minprirody Rossii ot 08.12.2020 N 1027 «Ob utverzhdenii poryadka podtverzhdeniya otneseniya otkhodov I – V klassov opasnosti k konkretnomu klassu opasnosti». URL: http://www.consultant.ru/ (data obrashcheniya 24.10.2022). (in Russ.).

15. Golovkov V.F. Koshelev A.V., Afanasiev V.V. Application of salts of humic acids in the reclamation of polluted territories // Chemistry and Technology of Organic Substances. 2017. No. 2. P. 64–69. (in Russ.).

16. Koshelev A.V., Aleksashin A.V., Tikhomirova E.I. On the issue of using drill cuttings and the product of biocomposting of oil sludge and oil-contaminated soils for the reclamation of technogenic soil / Ecological problems of industrial cities: collection of articles. scientific works. Saratov: SGTU, 2019. P. 253–257. (in Russ.).

17. Tikhomirova E.I., Aleksashin A.V., Koshelev A.V. et al. Development of technological solutions and methods for obtaining humic-mineral compositions for the tasks of reclamation of oil-contaminated territories // Theoretical and Applied Ecology. 2020. No. 4. P. 203-209. (in Russ.).

18. Tikhomirova E.I., Vedeneeva N.V., Zamatyrina V.A., Koshelev A.V. Innovative solutions for the purification of polluted surface waters for the tasks of water supply for the rural population of problem regions of the Russian Federation / Innovative ways to solve urgent problems of nature management and environmental protection: Sat. report Int. sci.-tech. Conf., Alushta, 2018. Part II. P. 239–245. (in Russ.).

19. Tikhomirova E.I., Vedeneeva N.V., Zamatyrina V.A., Koshelev A.V. and others. Improvement of sorption methods of purification of polluted natural and waste waters: monograph. Saratov: SGTU, 2017. 154 p. (in Russ.).

20. Koshelev A.V., Skidanov E.V., Tikhomirova E.I. Aluminosilicate adsorbents for water purification tasks: physical and chemical characteristics and obtaining granular forms // Chemical Safety. 2018. Vol. 2. No. 2. P. 158–172. (in Russ.).

21. Golovkov V.F., Koshelev A.V., Eleev Yu.A., Afanasiev V.V. Investigation of the method of thermal neutralization of soil and building structures contaminated with chlorine-containing compounds and heavy metals // XXI century: results of the past and problems of the present plus. Series: Engineering sciences. 2019. Vol. 8. No. 1 (45). P.182–185. (in Russ.).

22. Kudryavtseva V.V., Eleev Yu.A., Kruchinina N.E., Afanasiev V.V. Liquidation of the Bolshie Izbishchi pesticide landfill in the Lipetsk region // Advances in Chemistry and Chemical Technology. 2016. Vol. 30. No. 9. P. 81–83. (in Russ.).

23. Waste disposal by thermal means (waste incineration). Reference book of BAT. M.: NDT Bureau. 2015. 258 p. (in Russ.).

24. Utilization and neutralization of waste (except for thermal neutralization (waste incineration)). Reference book of BAT. M.: NDT Bureau. 2016. 208 p. (in Russ.).

25. Firsov S.S., Zhigareva Yu.V., Sukhova N.V. The effectiveness of humic fertilizers in the intensification of the production processes of winter wheat // Scientific and Methodological Journal. XXI century: the results of the past and the problems of the present plus. Series: Engineering sciences. 2017. Vol. 6. No. 3 (38). P. 42–48. (in Russ.).

26. Orlov D.S. Soil humic acids and the general theory of humification. M.: Ed. Moscow State University, 1990. 325 p. (in Russ.).

27. Aleksandrova L.H. Soil organic matter and processes of its transformation. L.: Nauka, 1980. 287 p. (in Russ.).

28. Koshelev A.V., Kaabak L.V., Golovkov V.F. et al. Transformations of mercury compounds in the environment and it’s binding by organic substances of humic origin // Chemistry and Technology of Organic Substances. No. 4 (16). 2020. P. 77-88. (in Russ.). DOI: 10.54468/25876724_2020_4_77.

29. Amphlett C. Inorganic ion exchangers. M.: Mir, 1966. 188 p. (in Russ.).

30. Sukharev Yu.I., Chernogorova A.E., Kuvykina E.A. Features of the structure and sorption-exchange properties of glauconite // Izvestiya of the Chelyabinsk Scientific Center of the Russian Academy of Sciences. 1999. No. 3. P. 64–68. (in Russ.).

31. Koshelev A.V., Golovkov V.F., Surovtsev V.V., Tikhomirova E.I. Analysis of the formation of dioxins during the thermal decontamination of chlorine-containing organic compounds / Ecological monitoring of hazardous industrial facilities: coll. scientific tr. Based on the materials of the 3rd All-Russian Scientific and Practical Conf. Saratov, 2021. P. 325–330. (in Russ.).

32. Koptsik G.N. Modern approaches to remediation of soils contaminated with heavy metals (literature review) // Eurasian Soil Sci. 2014. No. 7. P. 851–868. (in Russ.).
33. Koshelev A.V., Eleev Yu.A., Afanasiev V.V., Golovkov V.F. Modeling of the process of dust formation during work on the elimination of accumulated environmental damage // Chemical Safety. 2019. Vol. 3. No. 2. P. 110–116. (in Russ.).

34. Novikov A.M., Novikov D.A. Methodology. M.: SINTEG. 2017. 668 p. (in Russ.).

35. Kubantseva D.I. Innovative water saving technologies in Shenzhen, a special economic zone of the People’s Republic of China. Proceedings of the VI International Scientific and Practical Conference «Innovative Economics and Management: Methods and Technologies» October 26–27, 2021, Moscow State University named after M.V. Lomonosov. P. 152–157. (in Russ.).

36. Golovkov V.F., Koshelev A.V., Glukhan E.N. et al. Methodological approach to the survey of storage facilities for obsolete pesticides // Chemistry and Technology of Organic Substances. 2019. No. 3. P. 68–79. (in Russ.).

37. Pinaev V.E., Chernyshev D.A. Analysis of the domestic regulatory framework governing the scope of environmental damage from past economic activities // Internet journal «NAUKOVEDENIE». 2014. Issue 5 (24). P. 1–13. URL: http://naukovedenie. ru. (accessed 12/19/2015). (in Russ.).

38. GOST R 57446-2017. Best Available Techniques (BAT). Reclamation of disturbed lands and land plots. Restoration of biological diversity. M.: Standartinform, 2017. 22 p. (in Russ.).

39. GOST 53123-2008 (ISO 10381-5:2005) Soil quality. Sample selection. Part 5. Guidelines for the study of urban and industrial sites for soil contamination. URL: http://base.garant.ru (date of access: 14.8.2016). (in Russ.).

40. Tikhomirova E.I., Plotnikova O.A., Atamanova O.V. The use of multicomponent adsorption filters in water purification systems and luminescent control of the content of ecotoxicants // Teoreticheskaya i prikladnaya ekologiya. 2019. No. 1. P.73-81. (in Russ.).

41. Patent RU 2689576 A method for treating high-turbidity arsenic-containing wastewater / V.B. Kondratiev, A.V. Koshelev, V.F. Golovkov, Glukhan E.N., Kutkin A.V.; 28.05. 2019. (in Russ.).

42. Koshelev A.V., Derevyagina I.D., Golovkov V.F. et al. Chemical composition of huminous compounds received from peat // Chemistry and Technology of Organic Substances. 2019. N 1 (9). P. 25–37. (in Russ.). DOI: 10.54468/25876724_2019_1_25.

43. Koshelev A.V., Golovkov V.F, Derevyagina I.D. et al. Research of humic preparations obtained from lignite // Chemistry and Technology of Organic Substances. 2019. No. 3 (11). P. 28–40. (in Russ.). DOI: 10.54468/25876724_2019_3_25.

44. Koshelev A.V., Golovkov V.F., Bogoyavlenskaya Yu.S., Eleev Yu.A., Lobanov A.V. Ultrasonic technology for the production of humic preparation // Chemistry and Technology of Organic Substances. 2020. N 1 (13). P. 52–61. DOI: 10.54468/25876724_2020_1_52.
-------------------------------------------------------------------------------------------------
Gogolevskij A.S.1, Usacheva A.A.1, Podyapolskaya Yu.A.2, Kirillova S.M.1
Test systems for diagnostics of poisoning with organophosphorus compounds

1Federal State Unitary Enterprise «State Scientific and Research Institute of Organic Chemistry and Technology» State Scientific Center of Russian Federation Moscow 111024

2LLC «Center for Biotechnological Reseach KromBio
Abstract
At present organophosphorus compounds are widely used in medicine, agriculture and other areas of economy. These compounds are widely used as pesticides in various parts of the world, and poisoning by them is a serious problem for public health systems. In this regard, close attention has recently been paid to the diagnosis of poisoning by organophosphorus compounds. Such poisonings are often diagnosed by analysis of cholinesterase activity. Various methods have been developed for the qualitative and quantitative determination of these enzymes, but not all of them are suitable for creating express systems. This review presents express methods for diagnosing organophosphorus poisoning.
Keywords: cholinesterase, photometric method, organophosphorus compounds, inhibition, test system.
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