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The rapid growth of deep refining of oil and gas, as well as coal gasification, which we are now observing, would not have been possible without the development and emergence of new catalytic processes. The widespread use of catalysts contributes to progress to a greater extent, it is they who help turn low-grade raw materials into high-quality products. The main consumers of the catalyst are the oil refining industry, petrochemical, chemical, ecology and environmental protection, etc.

Currently, one of the most important problems of petrochemical and gas chemistry is the production of liquid hydrocarbons by the method of Fischer - Tropsch. Upon receipt of a liquid fuel based on Fischer-Tropsch synthesis (FTS), various carbon compounds are converted into synthesis gas, and then it is converted into synthetic "crude oil ".This is a mixture of hydrocarbons, which during subsequent processing is divided into various types of practically environmentally friendly fuel, free from impurities of sulfur and nitrogen compounds. It is enough to add 10% of artificial fuel to conventional diesel, so that the combustion products of diesel fuel become compliant with environmental standards [1]. Currently, as catalysts for the FTS, depending on the tasks, both highly dispersed iron catalysts supported on oxides of aluminum, silicon and magnesium, and cobalt catalysts are used. According to the latest data, the specific activity of cobalt catalysts is higher than that of iron [2]. Despite the large number of works, there is no single point of view on the nature of the influence of the carrier, the active phase, the preparation method, and the conditions for activating the catalyst for FTS. In the development of effective catalysts for the FTS, the determination of the mild conditions of the preliminary activation of catalysts is of great importance [3]. Therefore, research in this direction remains relevant. The purpose of this work was to study cobalt-containing catalysts in the FTS with the definition of favorable conditions for the preparation and activation of cobalt catalysts. Testing of the activity of cobalt-containing catalysts in the conversion of synthesis gas was carried out in a flow-through installation under the conditions: P = 6 atm, Tr = 200-300 oC, the ratio H2/CO = 2/1. The analysis of the products and the source gases was carried out on a chromatograph "Chromos 1000". Cobalt containing catalysts were prepared by the method of "solution combustion". The "solution combustion" method is one of the variants of self-propagating high-temperature synthesis [4]. The physicochemical characteristics of the catalysts were studied by the methods H2-TPR, SEM and BET. The study of cobalt containing catalysts in the FTS made it possible to establish optimal conditions for the activation of cobalt containing catalysts. The most favorable modes of activation of cobalt catalysts are: the activation temperature in a stream of hydrogen is 300 °C, the reduction time is 30 minutes. When a mixture of H2/CO = 2/1 is converted on a cobalt-containing catalyst with REE additives, at a reaction temperature of 300 °C and a pressure of 6 atm, methanol, ethanol, and dimethyl ether are formed as liquid products (10-15 vol.%). The results of H2-TPR showed that the synthesis of cobalt-containing catalysts using the “solution combustion” method leads to a decrease in the catalyst reduction temperature, as compared with the impregnation method. According to the results of SEM and BET, the preparation of a cobalt catalyst by the “solution combustion” method leads to an increase in the dispersity of the catalyst; in the composition of the catalyst, nanophases with sizes of 10–50 nm are observed. The specific surface of the catalyst rises from 166 to 171 m2/g.

The obtained data can be used in the development of new promising catalysts for the FTS, which do not require a special stage of high-temperature reduction with hydrogen.
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