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Development of a method of dehydration triple system LiOH - H2O2 - H2O for lithium peroxide
Ferapontov Uri Anatolevich, Senior researcher Tambov State Technical University
Russia, Tambov,st. Sovetskya, 106; e-mail: mail@roshimzaschita.ru
Nefedov Roman Andreevich, Senior researcher Tambov State Technical University
Russia, Tambov, st. Sovetskya, 106;e-mail: kliorik@mail.ru
Keywords: dehydrations of threefold system КOH – H2O2 – H2O, alkali metals peroxidates, regenerative products, hardware - technological design, heating in the infrared range, microwave field.

The theoretical analysis practically all ways of receiving peroxide compound of lithium (Li2O2) known for today is carried out. It is shown that for development of an easy way of receiving Li2O2 capable to be realized in the commercial scale, it is expedient to carry out a dehydration of the threefold LiOH system – H2O2 – H2O. The optimum route of process of receiving peroxide compound of lithium – through formation of the intermediate adduct of structure of Li2O2∙H2O is theoretically reasonable. The method of solubility established temperature and concentration areas of a crystallization of the Li2O2∙H2O connection from the LiOH system – H2O2 – H2O. The way of receiving peroxide compound of lithium by a dehydration by means of the microwave oven of radiation of the threefold LiOH system – H2O2 – H2O is offered and the optimum technological parameters of process allowing to receive termination products with the content of peroxide compound of lithium to 97% are determined. Lithium peroxide compound synthesis realization from hydrogen peroxide and oxyhydroxide of lithium under the conditions described in work allowed to refuse a stage of separation of a solid phase from a mother solution that not only reduces losses of ions of lithium to technologically necessary minimum, but also to simplify and intensify synthesis process.
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Various routes of chemical reactions in the preparation of potassium superoxide ternary system  KOH - H2O2 - H2O. Theoretically justified, that in order to obtain the final product with maximum content of potassium superoxide  must rapid removal of water vapor from the reaction zone.  On the basis of the analysis of various methods of a dehydration of the threefold system KOH – H2O2 – H2O for receiving a regenerative product on the basis of a potassium superoxide is carried out the choice ofa hardware – technological process. The assessment of effectiveness of the considered methods in the following parameters is carried out: efficiency, profitability and the maintenance  of a potassium superoxidе in a synthesis product. The received results allow to draw a conclusion that ways of receiving a regenerative product on a porous matrix in current of the drained and heated air and receiving a regenerative product on a porous matrix heating by resistance will be the most perspective for realization in the commercial scale.
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Patterns of change in the composition of rice husk during heat treatment in a stream of air and Argon by using thermal analysis combined with mass spectrometry and IR spectroscopy were investigated. During pyrolysis in flowing argon at 550 °C, an increasing of carbon content from 40.80 to 44.10 %, reduction in oxygen content from 44.82 to 26.17 % wt. and a significant increase in silicon content from 7.00 to 25.00 % wt. were observed in comparing with the source material. Activation of materials which were obtained after carbonization and separation of silica was carried out using water vapor and carbon dioxide at temperatures from 700 to 850 °C. The result showed that the highest value of specific surface area was achieved at 1345 m2/g when the activation was performed at temperature 850 °C and when the flow rat References
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Calculation of the reverse osmosis installation for desalination of the Black and Caspian seas
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The efficiency of reverse osmosis desalination of the black sea and the Caspian sea waters were. The calculations were performed with respect to the spiral wound element BW30-400 Filmtec company.  The water of the seas was simulated by NaCl solutions, 18 and 12 kg/m3 respectively. The maximum allowable concentration of salt in desalinated water (permeate) was limited to 0.5 kg/m3. We performed the calculations using the mathematical model of separation, which took into account the influence of the concentration polarization along the length of the discharge channel. The calculations with a minimizing the energy consumption were carried out. Calculation results show that desalination of the black sea water is advantageously carried out at following values of parameters: absolute operating pressure at the inlet of the element is 29 bar and the flow rate at the inlet of the discharge channel is 0.015 m/s. In this case, the volume fraction of desalinated water is almost half that of the source and equal 0,441, and the salt concentration does not exceed 0,471 kg/m3. At the same flow rate, 0,015 m/s, Caspian water desalination indicators are above:  25 bar, 0,56 and 0,224 kg/m3 respectively. This is due to its lower salinity compared to the Black sea water.
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Mass transfer efficiency at liquid-liquid extraction in the regime of turbulent co-current flow of a film over the packing
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For increasing efficiency of liquid-liquid extraction, the method of interaction of phases in case of a turbulent concurrent flow in the channel filled with random packing is considered. Such design can be a substitute for an apparatus with a mechanical mixer or, alternatively, it can be used for increasing separation ability of an existing gravitational extractor. In case of an assumption that the disperse phase wets a surface of packing elements sufficiently well, the cell model for the fluid flow structure containing volumetric sources of mass is provided. The expressions for determining the mathematical model parameters such as mass transfer coefficients and the number of cells of complete mixing are given. Required experimental information regarding the channel filled with packing is hydraulic resistance. Results of calculations of mass transfer efficiency depending on Reynolds number are shown. A conclusion is drawn regarding the most rational extraction mode providing sufficient efficiency and a small pressure drop.
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Established principle possibility of tetraetoxysilane (TEOS) cleaning by rectification. Proved possibility of a continuous process of rectification purification.It was found that the purification of TEOS from the impurities of non-transition elements is effective at low reflux ratio in the columns with a small number of theoretical plates of cleaning. Proved the possibility of a continuous process of distillation purification. As a result of work it was established that the formation of impurities alkoxides of transition elements or complex alkoxides vire possible with low partition coefficient in the system 'liquid-vapor'. It is established that during the distillation TEOS process is necessary to prevent its long delay in start of the apparatus due to the polymerization process, even in the absence of water in the system. The best time of the process is less than five hours.
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In this paper is carried out the analysis and choice of polymeric membrane materials with optimal gas transport characteristics for air separation, as well as with possibility to be produced into asymmetric hollow fiber membranes from ecologically safe system “solvent-coagulant”. The necessity of synthesis of new polymers which satisfies a complex of exploitation and technological characteristics is vindicated.  Gas separation characteristics of dense film membranes from novel polymers, synthesized at MUCTR of D.I. Mendeleev are studied. One of the synthesized polymers has perspective gas separation properties: ideal separation factor α0(O2/N2)=6,3 and permeability Λ=2,4 Barrer or 8,0·10-16 mol·m/m2·s·Pa. 
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The article discusses the explosive properties of mononitroderivates of luminol (5-nitro-2,3-dihydro phthalazine-1,4-dione and its sodium salt) and 1,4-dinitrosobenzene. The article provides fire and explosion hazard characteristics and values of the heats of explosion which were calculated by the programs REAL and SD. Using the method of Kissinger kinetic parameters of the first stage of thermal decomposition of the two compounds were determined. Using the kinetic parameters and heats of explosion according to formula, which is a consequence of solving the problem of thermal explosion in convective heat exchange with the environment, flash point of the compounds were calculated. The velocities of combustion of substances in the Crawford bomb were defined. General conclusion about the explosive properties of the compounds was done.
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