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Section I. ORGANIC CHEMISTRY
Golubeva Yu.Yu., Pilyak A.S., Belyntseva M.A., Sadovnikov D.A., Kiseleva M.G., Kazakov P.V.
Features of obtaining N,Nʹ-dimetyl-N,Nʹ-diphenylurea
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Abstract
The present study is devoted to the identification of impurity compounds formed during the synthesis of N,Nʹ-dimethyl-N,Nʹ-diphenyl urea by the reaction of monomethylaniline and carbonyl chloride. Low impurity levels (less than 0.01 %) significantly affects the physicochemical characteristics of the product (appearance and crystallization temperature). This study established the nature of impurity compounds and the mechanism of their formation under the conditions of N,N’-dimethyl-N,N’-diphenylurea synthesis. The results of the study will allow us to further develop a strategy for purifying the target material from impurities in order to improve product quality.
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Abstract
The present study is devoted to the development of a method for producting 9,9-bis(4-aminophenyl)fluorene from 9,9-dichlorofluorene, specifically to studying the influence of the reactant ratio and process temperature on the yield of the target product and the content of impurity compounds. Research were conducted to obtain the target product from fluorene without intermediate isolation of 9,9-dichlorofluorene which made it possible to «smooth out» the heat release during

the reaction and reduce the number of stages of the process.
Keywords: 9,9-bis(4-aminophenyl)fluorene, 9,9-dichlorofluorene, aniline, fluorene, synthesis, thermal effect of the reaction
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Analysis of the influence of relative volatility of components on energy consumption in recirculation and reactive distillation processes
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Abstract
The paper evaluates the effect of the relative volatility of the components of the reaction mixture on the energy costs necessary to achieve a given quality of the product streams of recirculation and combined reactive distillation processes. The object of the study is the model reaction A ↔ B + C occurring in a zeotropic mixture. In the case when both products have similar relative volatility, combined processes are the least energy-intensive as the products are selectively removed from the reaction zone and create favorable conditions for achieving a given productivity. If the volatility of the products is very different, recycling processes

are characterized by lower energy costs.
Keywords: chemical engineering process, recirculation, rectification, volatility, energy costs, reactive distillation processes
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Section III. PROCESSES AND DEVICES OF CHEMICAL TECHNOLOGIES
Shvetsova-Shilovskaya T.N., Kadygrob K.A., Gromova T.V., Abramov D.O.
Studies of the features of hightemperature neutralization of organochlorine waste

Federal State Unitary Enterprise «State Scientific and Research Institute of Organic Chemistry and Technology» State Scientific Center of Russian Federation, Moscow 111024
Abstract
The fundamentals of the technological process for thermal decontamination of organochlorine waste are outlined. It is shown that the determinants in the ecological and energy aspects of the technological process of waste disposal based on the combustion of natural gas are air excess and temperature of products in the thermal process. Excess of air and products temperature are determining factors

in the environmental and energy aspects of the waste disposal process based on the combustion of natural gas. The results of the study are of scientific and practical interest for the development of measures related to improving operating conditions and increasing the level of automation of the thermal waste disposal process.
Keywords: organochlorine waste, Sovtol, natural gas, combustion product composition, combustion chamber, air excess coefficient, adiabatic temperature, equilibrium concentration of nitrogen oxide
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Abstract
The process of thermal neutralization of a technical mixture Sovtol-10 (90 % polychlorinated biphenyls, 10 % trichlorobenzene) has been studied by thermodynamic modeling methods. The standard enthalpy of combustion (–12637 kJ/kg) has been determined. The equilibrium compositions of the gas phase in the temperature range of 25–2000 °C have been calculated. It was found that the maximum concentration of polychlorinated dibenzo-p-dioxins and polychlorinated dibenzofurans (10–13 mol. parts) is achieved at 1000 °C and a molar ratio of Sovtol-10/oxygen equal to 1: 1. It has been shown that a 12-fold excess of the oxidant avoids the formation of polychlorinated dibenzo-p-dioxins and polychlorinated dibenzofurans. The regimes providing deep degradation of polychlorinated biphenyls are substantiated.
Keywords: organochlorine waste, technical mixture Sovtol-10, standard enthalpy of formation, entropy, heat capacity, engineering calculations, HSC Chemistry software package
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Intelligent support for chemical identification by spectrometric methods: an overview of modern AI tools and ready-made platforms
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Abstract
The article discusses the current state of artificial intelligence tools and ready-made platforms for identification of chemical substances with use of various spectrometric data, including NMR, IR, and mass spectra: from classical machine learning algorithms to deep neural network architectures, large spectral models, and multimodal systems. Cloud platforms and on-premises software are presented.

The key challenges and promising areas of the field’s development are outlined, including generative artificial intelligence, reinforcement learning, explicable artificial intelligence, and federated learning.
Keywords: mass spectrometry, ion mobility spectrometry, artificial intelligence, machine learning, deep learning, neural networks
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