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Section I. ORGANIC SYNTHESIS
Golubeva Yu.Yu., Rasskazova V.V., Sokhadze L.A., Kazakov P.V., 
Koshelev A.V., Pyzhyanov I.V.
Comparison of the reactivity of carbonylchloride and bis(trichloromethyl)carbonate in the synthesis of hexamethylenediisocyanate
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Abstract
This work examines the possibility of synthesizing hexamethylenediisocyanate using carbonyl chloride and bis(trichloromethyl)carbonate as an alternative carbonylation reagent, as well as N-(6-aminohexyl)-carbamate as an amin source, and compares the yields of the target product, synthesis conditions, feedstock and energy costs. When choosing synthesis conditions, the authors used the results of studies of starting substances and products performed in a simultaneous thermal analysis device in liner heating mode. Estimated temperatures of phase transition and thermal decomposition have been established. The data obtained show a low yield of the target substance in a number of experiments that involve harsh synthesis conditions.
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Abstract
A laboratory trial of the process of producing benzaldehyde by the in-cell oxidation of toluene mediated by the Mn(II)/Mn(III) redox pair in 50 wt % sulphuric acid is performed. It is shown that this way of synthesis permits producing benzaldehyde without using any oxidants in an undivided cell of a simple design. The process is characterized by small amounts of wastes and can be conducted in the semicontinuous regime.
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Section II. PROCESSES AND DEVICES OF CHEMICAL TECHNOLOGIES
Abashkin I.A., Eleev Yu.A., Murashova U.A., Novikova I.V., Glukhan E.N., Kutkin A.V.
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Abstract
The article considers current practical examples of co-solvents application for extraction of biologically active substances from plant material in the supercritical carbon dioxide extraction process, and also presents an approach to the selection of co-solvents and their mixtures based on Hansen solubility parameters. The extraction kinetics of biologically active substances from grape seeds with supercritical carbon dioxide in the presence of co-solvents was experimentally studied. It was found that the addition of ethanol: pentane (80: 20) as co-solvent mixture in an amount of 5 % vol. in the stream of supercritical carbon dioxide increases the yield of fatty acids and polyphenols by 38,5 and 10,7 %, respectively, compared to the process using only ethanol. It is shown that the proposed approach is applicable for the preliminary selection of co-solvent mixtures for supercritical carbon dioxide extraction process.
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Analysis of methods for the disposal of hazardous industrial waste and equipment for their implementation for containing nitrocellulose waste
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Abstract
The article discusses the existing methods of processing hazardous industrial waste and equipment for their implementation. The analysis of these methods from the point of view of the possibility of their use in relation to nitrocellulose waste accumulated on the territory of the Federal State Unitary Enterprise «Production Association «Krasnoyarsk Chemical Combine «Yenisei» (Krasnoyarsk).
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Studies of the adsorption process on modified bentonite
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Abstract
The results of model studies of the adsorption of organic and inorganic pollutants on modified and unmodified bentonite are presented in the article. Glycerin and nanocarbon material have been used as bentonite modifiers. p-Dinitrobenzene, o-toluidine, o-phenylenediamine have been selected as organic pollutants, and heavy metal compounds – copper, cadmium and lead – have been selected as inorganic pollutants. It was shown that the most characteristic mechanism of adsorption on modified bentonite in the static mode is the formation of mixed layers of adsorbate on the surface of the adsorbent with a predominance of monomolecular adsorption, in which the interaction between the molecules (ions) of the adsorbate can be neglected. Based on the analysis of adsorption in the temperature range 20...60 °C using the Dubinin-Radushkevich isotherm model it was found that the process of interaction of these ions with modified bentonite is chemisorption.
Keywords: adsorption, modified bentonite, wastewater treatment, aromatic compounds, heavy metal ions, Langmuir, Freundlich, Dubinin-Radushkevich models
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Section III.
TECHNOLOGY OF ORGANIC SUBSTANCES
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Mathematical modeling as a stage in the development of a technological scheme for N-phenyl-2-naphthylamine production
Federal State Unitary Enterprise «State Scientific and Research Institute of Organic Chemistry and Technology», Moscow 111024
Abstract
Mathematical modeling of the synthesis node N-phenyl-2-naphthylamine. Heat-mass exchange processes occurring during the reaction of 2-naphthol and aniline, evaporation and condensation of vapors of the azeotropic mixture and aniline, as well as separation of the organic and aqueous phases in florentine are considered. It has been shown that under the conditions of the process, the distillation column allows for the preliminary condensation of aniline vapors and the rapid return of the reagent to the reaction sphere. Use of heat exchanger makes it possible to efficiently condense vapors of azeotropic mixture and to reduce time of reagent stay in condenser-phase separator system. The use of an isobutanol/o-xylene organic solvent mixture in the phase separator ensures complete separation of the aniline/water azeotropic mixture and quick return of the reagent to the reaction sphere. The hardware appearance of the synthesis process unit as an element of the principal equipment and process flow diagram of production has been developed N-phenyl-2-naphthylamine. Taking into account the results of mathematical modeling, the equipment of the reactor unit was selected.
Keywords: N-phenyl-2-naphthylamine, aniline, 2-naphthol, synthesis reactor unit, mathematical model, heat balance, material balance, distillation, vapor condensation, azeotropic mixture, phase separation
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