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Motivation

Major concerns have been raised about the adverse effects of nascent soot, since microscopy! and mass-mobility measurements2 have proved the existence
of ultrafine aggregates. So, their impact on climate, health and nanomaterials manufacturing needs to be determined accurately. Here, nascent soot
dynamics in an ethylene flame with equivalence ratio ¢ = 2.07 are investigated by a Discrete Element Model (DEM) for agglomeration & surface growth.
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Evolution of g, ,, of soot particles growing by coagulation in the presence or in the Normalized soot size distributions by DEM (line), microscopy* (triangles, inset) and
absence of surface growth (SG). Narrower size distributions are attained by SG.5 mobility size measurements? (squares) at 1.2 cm Height Above the Burner (HAB).
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Evolution of Mass Fractal Dimension, Dy, of soot particles obtained Mass-mobility relationship and exponent, Dy, by DEM (lines) and
by DEM (line) and microscopy* (symbols, insets). mass-mobility measurements 2 (symbols) at two HABs.
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Evolution of DEM-derived soot aggregate morphology along with projected area exponent, D, Estimation of n,, from combined mass-mobility measurements,?
and prefactor, k,, for different maximum soot volume fractions, £, ax- a scaling law € and the DEM-derived D, and k.
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