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Influence of magnesium-containing raw materials on acid decomposition process in the production of complex phosphate fertilizers 
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The paper is dedicated to the study of the influence of magnesium-containing raw materials, i.e. dolomite on sulfuric and phosphate acid decomposition processes in the production of complex phosphorus fertilizers. It dwells upon the effect from the conditions and modes of adding magnesium-containing raw materials, from the duration and temperature of decomposition process as well as from acid concentration on the acid decomposition process and overall degree of raw material decomposition. Possibility and optimum conditions for high decomposition degree of phosphate raw materials have been identified when adding dolomite at the decomposition stage. In the production of magnesium-containing complex fertilizers this process has two stages: primary decomposition of phosphate raw materials by a mixture of sulphuric and phosphoric acids with maintained optimum concentration of in-liquid sulphuric and phosphoric acids, and adding dolomite to one of the downstream reactor sections, temperature being 80°C, total decomposition time being 90-120 min. These conditions make it possible to achieve the decomposition degree of 96.85%. The subsequent addition of nitrogen- and potassium-containing constituents to a partially or completely neutralized suspension will allow production of complete complex magnesium-containing fertilizers with high technical and economic performance.
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The comparative analysis of results of thermographic research of coals of various stage of a metamorphism is carried out. It is shown that distinction in temperatures of the beginning, a maximum and the end of decomposition and burning of coals among a metamorphism D, CC, T makes about 100 °C. In the course of carbonization of fossil coals at temperatures of 500-900 °C change of element structure in the direction of increase in the content of carbon and decrease in the content of hydrogen that testifies to formation of more ordered structure of coal of brand T at heat treatment is observed. Researches of reactionary ability of coals at activation of their CO2 are conducted. It is shown that energy of activation and a preexponential multiplier with increase in degree of a metamorphism increase in Arrhenius's equation. It is established that when receiving GAU on the basis of coals of brands CC and T the macroporous structure is put at stages of mixture and a granulation and formed at an activation stage.
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The method of optimal design of chemical technological complex for processing of pyrolysys and cracking gases has been created, the performance of all items of which that would lead, as a result, to optimally coordinated work of the chemical technological complex in total. Based on the project capacities of units of the pyrolysis and cracking gases, the mass flow of cracking and pyrolysis gases entering into the chemical technological complex has been calculated. The market situation has been investigated and the important priority-target for products, needed to the Republic of Azerbaijan has been choosen. Newly established and already existing processes  have been determined in order to obtain the desired products. The scheme of proposed chemical complex has been created and the preliminary material balance has been calculated. 
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The effect of temperature, contact time and the ratio between methane, hydrogen chloride and oxygen in the selectivity of the oxychlorination of methane on the amount of chloromethanes in a mixture of carbon monoxide as well as on methyl chloride content in the sum of the four chloromethanes was experimentally investigated. It is experimentally shown that the selectivity of the oxychlorination of methane for methyl chloride depends on the molar ratio of methane to hydrogen chloride at a stoichiometric ratio of HCl to O2 is 2. Distributed supply of HCl to each of the 4 stages of adiabatic fixed bed oxychlorination reactor, creating a high ratio of CH4 to HCl, greatly increases the selectivity for methyl chloride, intended for pyrolysis to ethylene. This reduces the expenses of hydrogen expendable in hydrodechlorination of untargeted products: dichloromethane, trichloromethane and carbon tetrachloride.
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The influence of the organic impurities such as trichloroethylene and benzene on the quantitative and structure characteristics of the coke deposits formed in EDC pyrolysis process was investigated. It was determined that trichloroethylene is the weak initiator of the process; impurities of trichloroethylene lead to insignificant decrease of VCM selectivity and increase of EDC conversion; benzene containing in the initial EDC does not influence on the process indexes but it promotes by the increase of the coke deposits. The presence of both impurities leads to increase of the coke deposits at least 1.5 times compared to pyrolysis of pure EDC. The cokes formed at the pyrolysis of pure EDC and EDC with impurities such as trichloroethylene and benzene, have a different composition and structure.
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A Markov chain model of heat and mass transfer in gas-solid fluidized bed is examined.  The model consists of two parellel chains of cells for particles and gas with intermutual influence of transition probabilities in homologic cells. In addition, the homologic cells can exchange heat and moisture at each time transition. Application of the cells approach makes it possible to take into account the local process parameters distributions that allows more precise calculating the process. The computer program for the proposed model was developed using the MatLab software. An extended analysis of own experimental data was used to obtain the quantitative expressions for The relationships between local gas velocity and particle cencenration and empirical formula for gas-solid drag coefficient were obtained on the basis oft he set of experimental data. The dependences were verified at the modeling of drying process in a conical fluidized bed. The calculated predictions for fluidized bed expansions and corresponding values of moisture content in particles are in good agreement with the experimental data.
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