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Soot is a major air pollutant 
p r o d u c e d b y i n c o m p l e t e 
combustion of hydrocarbon fuels. 
The contribution of soot to global 
warming is currently estimated 
with large uncertainty (partly) due 
to the fractal-like agglomerate 
structure of its constituent 
nanoparticles. Here, the dynamics 
o f soo t nanopa r t i c l e s a re 
investigated to advance our 
current understanding of particle 
formation during combustion. 
Discrete element modeling (DEM) 
enables the detailed description of the particle morphology ([1]) and optical properties ([2]) in 
population balance models and computational fluid dynamics ([3]). Power laws relating the 
optical properties of soot to its filamentary structure are derived by DEM ([4]) to facilitate the 
accurate monitoring of soot emissions by aerosol ([5]), laser ([6]) diagnostics and fire detectors 
([7]). Most importantly, these relations enable the estimation of the soot direct radiative forcing 
accounting for its realistic agglomerate structure ([8]). 
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