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Abstract 

Among the known catalysts for the synthesis of high molecular weight synthetic hydrocarbons 

from pentane to nonadecane from a mixture of carbon monoxide and hydrogen, cobalt-based 

catalysts are the most promising. They are characterized by [47, 48]: operation at relatively low 

temperatures; active influence on the preferential formation of n-saturated hydrocarbons; and 

low activity in the formation of water gas. 

 

 

Introduction 

Among the catalysts for the production of high molecular weight synthetic hydrocarbons from 

carbon monoxide and hydrogen, cobalt- and iron-based catalysts allow the synthesis of 

mixtures with a high content of olefins, branched alkanes, and oxygenated compounds. [54]. 

In the presence of cobalt-based catalysts, long-chain linear alkanes are produced with high 

selectivity[17], but mainly alkanes are hydrogenated. Cobalt is more efficient at hydrogenation 

than iron, Therefore, cobalt-based catalysts for the production of high molecular weight 

synthetic hydrocarbons from pentane to nonadecane from synthesis gas have a higher 

hydrogenation performance than iron-based catalysts. The properties of cobalt catalytic 

systems for the synthesis of high molecular weight synthetic hydrocarbons from pentane to 

nonadecane from soot gas and hydrogen are influenced by [24]: the nature of the base, the 

production of high molecular weight synthetic hydrocarbons from pentane to nonadecane from 

synthesis gas The method of preparing the catalyst for, the conditions for its pre-purification 

(before recovery), the conditions for recovery (activation) of the catalyst for obtaining 

hydrocarbons from high molecular weight synthetic pentane to nonadecane from synthesis gas, 

and the presence of a substance or a second metal in it that increases the activity of the oxide 

catalyst. 

It is important to note that the preparation of catalysts for the production of high molecular 

weight synthetic hydrocarbons from pentane to nonadecane from synthesis gas is a structure-

sensitive process, therefore, the selectivity and catalytic activity for pentane and higher 

molecular weight synthetic hydrocarbons from pentane to nonadecane are determined by the 

composition of the catalyst. It is necessary to take into account the effect of the size and 

structure of the particles [4]. It is known that cobalt particles smaller than 5 nm are active 

centers in the hydrogenation of gas to methane, which leads to a decrease in selectivity and 

catalytic activity in the formation of pentane and higher molecular weight synthetic 

hydrocarbons from pentane to nonadecane. Catalysts for the production of high molecular 

weight synthetic hydrocarbons from pentane to nonadecane from synthesis gas should be sized 

so that the active component particles are in the range of 6 to 10 nm to achieve optimal 

selectivity and highest relative activity. The preparation method, heat treatment regime, carrier 

selection, promotion, and regeneration conditions have an impact on the formation of the active 
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component of cobalt-based catalysts for the production of high-molecular-weight synthetic 

hydrocarbons from pentane to nonadecane from synthesis gas. 

The final step in the preparation of catalysts for the production of high molecular weight 

synthetic hydrocarbons from pentane to nonadecane from the input synthesis gas is the heat 

treatment of the catalyst-impregnated granules. During the drying step, the input materials are 

retained in the pores of the carrier due to the removal of the solvent using thermal energy. The 

oxide form of the catalyst is obtained from synthesis gas to produce high molecular weight 

synthetic hydrocarbons ranging from pentane to nonadecane by heating the granules at high 

temperatures that do not form difficult-to-reduce compounds in the active catalytic phase.  

Typically, in the preparation of catalysts for the production of high molecular weight synthetic 

hydrocarbons from pentane to nonadecane from synthesis gas, supports with a high relative 

surface area are used, which are: [54]: It is necessary to stabilize the active component, form a 

porous structure of the catalyst for the production of high-molecular synthetic hydrocarbons 

from pentane to nonadecane from synthesis gas, ensure thermal stability, and meet other 

requirements. The state of matter that increases the activity of the catalyst is of great 

importance in the formation of the catalyst component for the production of high molecular 

weight synthetic hydrocarbons from pentane to nonadecane from active synthesis gas. 

In industrial practice, it is technologically justified to carry out the catalyst regeneration process 

in a separate apparatus to obtain high-molecular-weight synthetic hydrocarbons from synthesis 

gas, from pentane to nonadecane, after which the catalyst is loaded into the synthesis reactor 

to obtain high-molecular-weight synthetic hydrocarbons from pentane to nonadecane from the 

regenerated synthesis gas. [68]. The catalyst for producing high molecular weight synthetic 

hydrocarbons from pentane to nonadecane from recovered synthesis gas is pyrophoric, so it 

must be passivated before transportation for safety reasons. 

The final stage of the catalyst production for the production of hydrocarbons from high 

molecular weight synthetic pentane to nonadecane from synthesis gas is its activation in a 

stream of a mixture of carbon dioxide and hydrogen under the conditions of the synthesis of 

hydrocarbons from high molecular weight synthetic pentane to nonadecane. At this stage, the 

composition and structure of the catalytic phase are formed. Typically, a catalyst is used to 

produce high molecular weight synthetic hydrocarbons from pentane to nonadecane from 

synthesis gas. The development of a mixture of hydrogen gas and high molecular weight 

synthetic hydrocarbons from pentane to nonadecane is carried out at a temperature below the 

effective reduction temperature, and then gradually increases the temperature until it reaches 

working conditions. 

The synthesis is carried out at a temperature of 230°C and a pressure of 2.5 MPa. Description: 

The improved fuel is produced by cracking [81]. The synthesized products include saturated 

hydrocarbons, olefins, and aromatic hydrocarbons. The obtained Hydrocarbon 

hydroprocessing involves cracking of sulfided NiMo/Al2O3-based synthesis gas at a 

temperature of 350°C and a pressure of 5 MPa to produce hydrocarbons ranging from high 

molecular weight synthetic pentane to nonadecane [82-84].  
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One of the options for evaluating the positive and negative characteristics of reactor types [90, 

91] is presented in [92]. 

 

Summary 

In industrial practice, it is technologically justified to carry out the catalyst regeneration process 

in a separate apparatus to obtain high-molecular-weight synthetic hydrocarbons from synthesis 

gas, from pentane to nonadecane, after which the catalyst is loaded into the synthesis reactor 

to obtain high-molecular-weight synthetic hydrocarbons from pentane to nonadecane from the 

regenerated synthesis gas. [68]. The catalyst for producing high molecular weight synthetic 

hydrocarbons from pentane to nonadecane from recovered synthesis gas is pyrophoric, so it 

must be passivated before transportation for safety reasons. 
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