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Investigation of coil materials on coke deposition during steam cracking 
 
Aim 

 

The main goal is to experimentally study the coking behaviour of various coil alloys during steam 

cracking of different hydrocarbon feedstocks. The influence of the feedstock and the coil material will be 

investigated. Analysis of the cracking effluent and of the fresh, coked and decoked samples will be 

performed to obtain a better insight into the factors that affect the coking rate on the various materials.  

 

Justification 
 
Light olefins such as ethylene and propylene are industrially produced by steam cracking of 

hydrocarbons at high temperatures (above 800°C). The reactor coils need to be heat resistant and for 

that reason, they are constructed from Fe-Ni-Cr alloys. However, these alloys have the tendency to 

promote coke deposition on the inner surface of the coils, an undesired side reaction, due to the catalytic 

properties of their constituents, in particular of Ni and Fe. Accumulation of insulating coke on the inner 

walls of reactor coils results in reduced heat transfer and cross-sectional area, which in turn corresponds 

to an increased pressure drop and reduced light olefin selectivities. This not only negatively affects the 

economics, but also has an environmental impact and reduces the lifetime of the material.   

 

In this project, the steam cracking of n-butane and possibly naphtha will be performed. The coke 

deposition rate will be investigated and compared with ethane cracking and the effect of aging on coking, 

carburization and product yields will be evaluated.  

 

Program 

 

□ Literature study:  

 Understand carbon diffusion in superalloys and oxides in relation to gas phase 

temperatures (950⁰C to 1050⁰C) 

 The carbon speciation (amorphous, graphite, carbide) from the surface to the bulk.  

 The effect of coil elements on carbide types and their durability at high temperature. 

□  Experimental study:  

 Steam cracking of n-butane and possibly naphtha on different coil materials; the gas phase 

temperature will vary between 950⁰C and 1050⁰C. 

 Evaluating the yields by integration of the gas chromatograms. 

 SEM/EDX analysis of as-received, coked and de-coked samples in terms of thickness and 

chemical structure of oxide, carbide and coke layers. 

 XRD analysis of the carburized layer to investigate the phase structure and compare with 

corresponding thermodynamic simulations.    


