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Inception process remains one of the least understood process in combustion generated 
particle formation and evolution. Despite of the large progresses made on the experimental 
and modelling approaches, some aspects of this process remain under debate. Some ad hoc 
experiments and numerical simulations have tried to shed light on the critical step from 
gas-phase bi-dimensional structure to three-dimensional ones, being these latters the very 
first nuclei of the combustion formed nanoparticles. Different hypotheses have been 
presented through years, mainly focusing on the possibility that some of the combustion 
by-products with large molecular weight could undergo a stacking process forming the first 
nuclei. PAHs are found to be the constituents of these first nuclei, leaving open the 
discussion about the size of the PAHs involved in the process and the way they interact.  
Some semi-empirical rate expressions have been derived basing on the calculation of the 
Van der Waal interaction between PAHs. These expressions for the coagulation efficiency 
resulted able to generally predict the inception process if tuned on the characteristics of the 
combustion systems. More recently detailed approaches attempted to use a fixed 
coagulation expression for all the investigated conditions, obtaining nice results in terms of 
qualitative and quantitative prediction of particle formation. However, these expressions 
are not based on some robust calculation on the interaction potential and have to be further 
investigated in a more accurate way. Molecular dynamic seems to be the most valuable 
approach to obtain more information on the process. The possibility to investigate the 
interaction between two colliding entities starting from their reciprocal interaction, 
described as a potential, can be strategic on this side.  
In this paper a molecular dynamic code has been implemented to systematic study the 
influence of some features of the potential on the coagulation efficiency of two PAHs. The 
base simulation has been chosen similar to that found in literature for similar species, 
whereas the modifications have been made focusing the possible factors which could be 
able to increase the coagulation efficiency obtaining values much larger than expected. 
This approach has been elected due to the general underestimation of the inception process 
following the usual interaction potential. 
Successive modifications have been made moving from a pure attractive potential to a 
DLVO potential, which is characterized also by a repulsive part. This has been investigated 
due to the capacity of DLVO potential of predicting a characteristic size of the clusters, 
which is also experimentally found for the inception process.  
Finally, the model has been tested at two extreme temperatures to investigate the 
morphology of the clusters generated in combustion and during the cooling process at the 
exhausts. 
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