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Abstract
Carbonaceous nanoparticles are ubiquitous, attracting the attention of various scientific fields. In particular, formation of carbonaceous aerosols by combustion is critical for the synthesis of functional nanomaterials, but also has high impact on public health and environment. For example, carbon black, the largest flame-made nanomaterial by value and volume (a $16 B industry), is a major component in tires, inks, batteries and solar cells. On the other hand, soot - a material very similar to carbon black - is an air pollutant whose contribution to global warming is currently estimated with large uncertainty. Here, the dynamics of carbonaceous nanoparticles are investigated both numerically and experimentally (doi.org/10.1016/j.powtec. 2019.02.003) to advance our current understanding of particle formation during combustion. Discrete element modeling enables the detailed description of the particle morphology (doi.org/10.1016/j.carbon.2017.06.004) and optical properties (doi.org/10.1016/j.proci.2018. 08.025) in population balance models (doi.org/10.1016/j.combustflame.2021.01.010) and computational fluid dynamics. This facilitates the accurate estimation of the soot climate impact (doi.org/10.1021/acs.est.2c00428), the derivation of robust soot oxidation rates (doi.org /10.1016/j.combustflame.2019.08.001), as well as the design of novel, highly porous carbon black grades (doi.org/10.1016/j.carbon.2022.06.020) for electrochemical energy storage.
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