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A combined experimental and kinetic 

modeling study is presented, aiming at 

understanding the formation of 

polycyclic aromatic hydrocarbons 

(PAHs). PAHs are a group of more 

than 100 chemicals that can be 

produced from various anthropogenic 

sources, such as the incomplete 

combustion of heating fuels, oil 

refining processes and the combustion 

of diesel fuels. Many PAHs are known 

to be carcinogenic or mutagenic and 

important precursors to soot, which 

has been linked to human morbidity and global warming (Liu et al. 2008). Despite the attention 

that these PAHs have attracted, some questions related to their formation remain unanswered, 

i.e. what are the key reactions responsible for the formation of PAHs and what are the main PAH 

precursors? Combustion researchers have developed extensive kinetic models that capture most 

of the underlying chemistry but, despite their success for predicting auto-ignition and flame 

speeds, the success rates of the current models drop sharply in the prediction of aromatics and 

soot particles. In this work the first elementary step kinetic model for the pyrolysis of 

cyclopentadiene (CPD) was created using the automated reaction network generator, RMG, and 

complemented with ab initio calculations. The newly developed kinetic model is consistent with 

product yields measured during the pyrolysis of pure cyclopentadiene (Djokic et al. 2014) and 

those measured during the co-pyrolysis of cyclopentadiene and ethene, performed as part of this 

work. Using this accurate elementary step kinetic model, the reaction pathways responsible for 

the formation of the primary aromatic products of CPD pyrolysis, namely benzene, toluene, 

styrene, indene and naphthalene, are corroborated. 
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Figure 1 –Illustration of the formation of soot particles 


