
Abstract 

 

This research deals with the study of hydrocarbon thermal cracking with the aim of 

producing ethylene, one of the most important raw materials in Chemical Industry. The 

main objective was the study of cracking reactions of hydrocarbons by means of 

measuring the selectivity of hydrocarbons primary cracking and evaluating the 

relationship between the structure and the behavior. This project constitutes one part of 

a bigger project involving the study of more than 30 hydrocarbons with broad structure 

variability. The work made in this particular project was focused on the study of the 

double bond position effect in linear unsaturated hydrocarbons. 

Laboratory experiments were carried out in the Laboratory of Gas and Pyrolysis 

Chromatography at the Department of Organic Technology, Institute of Chemical 

Technology, Prague, using for all experiments the same apparatus, Pyrolysis Gas 

Chromatograph, to increase the reliability and feasibility of results obtained. Linear 

octenes with different double bond position in hydrocarbon chain were used as model 

compounds. 

In order to achieve these goals, the primary cracking reactions were studied by the 

method of primary selectivities. The yields of primary products were obtained at low 

conversion (bellow 30 %) and then the primary selectivity was obtained by extrapolation 

to conversion limiting to zero. 

The formation of products observed by experiments can be explained mainly by radical 

reactions and the main reactions occurred are β-scission of C-C bond, hydrogen 

abstraction and radical intramolecular isomerization. It was found that the reactions of 

alkenyl radicals of an allyl character are the most important factor in determining the 

abundance of different products and the delocalized nature of such radicals plays a 

substantial role. 

In the computation part of the project, the possibility of estimating main product yields 

obtained at high conversion from primary selectivities by an artificial neural network, was 

evaluated. 

Despite the very limited data set, it was possible to obtain reasonably good 

generalization using feed-forward neural network. 
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