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Section I. ORGANIC CHEMISTRY
Bogachev V.N., Melikhova M.A., Antonova M.M., Kostikova N.A.
Studying the selectivity of nitration of benzaldehyde and its adducts
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Abstract
This study is devoted to the development of a method for obtaining 3-nitro​benzaldehyde by nitration of benzaldehyde and its labile adducts with amines and sodium hydrosulfite with a mixture of nitric and sulfuric acids as a nitrating agent. In this work, a comparative analysis of the nitration reaction of benzaldehyde and its adducts with fuming and 65% nitric acid was carried out, and the effect on selectivity and isomeric composition was studied. The influence of the ratio of reagents, reaction temperature, and nitric acid concentration on the yield of the target product and the content of impurity compounds was studied.
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Abstract
A method for the production of 4-chloromethylbenzoyl chloride based on the products of electrochemical oxidation of p-xylene, a mixture of p-toluyl aldehyde and p-toluyl acetate has been developed. It has been established that 4-chloromethylbenzene chloride can be obtained from p-toluyl aldehyde by both photochemical and thermal chlorination in an aqueous medium. Using p-toluoyl acetate as a raw material, the synthesis of 4-chloromethyl benzoyl chloride is possible only by chlorination in water when heated. It was found that the chlorination reaction proceeds under mild conditions with a yield of more than 80 %.
Keywords: 4-chlorine methylbenzoyl chloride, p-toluylic acid, p-toluyl aldehyde, 
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Section II. ANALYTICAL CHEMISTRY
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Abstract
In probability theory and mathematical statistics, a method based on the determination of confidence intervals has been developed to test the statistical hypothesis that a single measured value belongs to a physical quantity or an indicator belongs to a given sample. Confidence intervals, based on the method of their calculation, can be considered as discrete random variables. In this paper, it is shown that the real confidence intervals are continuous random variables. For the normal and logarithmically normal distribution laws of random variables using a sample from the general population, the distribution laws of the corresponding confidence intervals are justified, based on this, a way to find confidence boundaries for them. The representation of confidence intervals as continuous random variables makes it possible to draw more correct conclusions when evaluating statistical hypotheses.
Keywords: continuous random variable, distribution law, estimation of distribution law parameters, random confidence interval, confidence interval calculation
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Abstract
Various methods for determining the minimum reflux ratio are considered, based on the graphical method, the use of the coefficient of relative volatility, and separability. The novelty of the article lies in the fact that the calculation of the minimum reflux ratio is based on the distribution coefficient, which reflects the real relative increase in the concentration of LBC in the vapor phase. Formulas have been derived for calculating the minimum reflux ratio when feeding an initial mixture of different energy potentials into a distillation column with the possible occurrence of pinch modes when separating real mixtures.
Keywords: distillation, binary mixture, minimum reflux ratio, relative volatility, distribution coefficient, pinch mode
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Section IV. RESEARCH IN THE FIELD OF CHEMICAL AND BIOLOGICAL SAFETY
Dushin N.A., Shlenskaya A.A., Morozova E.N., Konstantinova O.V., Kondrat´eva E.V.
Assessment of various compositions of the nutrient medium for the cultivation of Tetrahymena pyriformis used in the biotesting of environmental objects
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Abstract
The article presents the results of a study of various nutrient media compositions on the cultural characteristics and development of Tetrahymena pyriformis (hereinafter – T. pyriformis). During the research the optimal component composition of the nutrient medium was determined, consisting of 1.0 g of bacteriological peptone, 0.3 g of potassium dihydrogen phosphate, 1.7 g of sodium hydrophosphate, 0.2 g of sodium chloride per 100 cm3 of distilled water. It was found that the new composition of the nutrient medium provides a yield of crop biomass 1.8 times higher than when cultivated in a classical peptone medium, and at the same time is optimal for the growth and development of infusoria. Studies have been conducted to assess the sensitivity of the culture of infusoria on a model compound - potassium bichromate. It was found that the death of 50 % of the infusoria occurs when exposed to a solution of the model compound at a concentration equal to 0.8 mg/dm3, and the death of 100 % of the culture occurs when it is applied at a concentration of 1.6 mg/dm3.
Keywords: Tetrahymena pyriformis infusoria, nutrient medium, peptone medium, biotesting, potassium bichromate
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Section V. TECHNOLOGY OF ORGANIC SUBSTANCES
Savina A.I., Komissarova G.M., Pis´menskij A.V., Smirnov M.K., Belyaev E.L., Kazakov P.V.
Caprolactam as a promising raw material for producing hexamethylenediamine
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Abstract
Different methods for producing hexamethylenediamine are analysed with regard to availability of raw materials in the Russian Federation nowadays. A comparative evaluation of syntheses from adipic acid and caprolactam is performed, and selection is made in favour of the latter. A method for preparing hexamethylenediamine from caprolactam is worked out, and a flow diagram for the process is proposed.
Keywords: hexamethylenediamine, caprolactam, adipic acid, reductive amination, flow diagram
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Rasskazova V.V., Golubeva Yu.Yu., Sokhadze L.A., Kazakov P.V., Turygin V.V., Derevyagina I.D., Malenkov M.Yu.
Preparation of isocyanates in water-alkali medium
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Abstract
This paper discusses the development of alternative method for the synthesis of aromatic and aliphatic isocyanates. One of the methods to produce isocyanates is the interaction of a primary amine with a carbonylation agent in the presence of aqueous solutions or suspensions of inorganic bases which bind hydrogen chloride released during the reaction. This approach allows the synthesis to be carried out in a short time under mild conditions. The described method has been applied to the synthesis of the most promising isocyanates with the use of bis(trichloromethyl) carbonate as a carbonylation agent.
Keywords: aliphatic isocyanates, carbonylation agents, 1,6-hexamethylenediisocyanate, 4,4´-diphenylmethanediisocyanate, 2,4-toluylene diisocyanate, carbonyl chloride, bis(trichloromethyl)carbonate
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