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Motivation Modeling & Simulation Results
« Identification of the particle formation mechanism on molecular scale Assumptions:
including particle nucleation, particle growth and droplet exchange 1. Thereactor isideally macro-mixed
* Investigation of the complex redistribution behavior of reactant ions 2. The water content of particle-free droplets and droplets with particles
« Analysis of the influence of hydrodynamics on the particle formation below the barrier size is monodisperse (equal water volume)
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Figure 1: Process scheme, reaction system and phase structure.
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= Rigorous TEM analysis of the particle size distribution dynamics Balance for particle-free droplets:
* Derivation of a Population Balance Model framework including drF(0,t) £ (N, Ng.t) f2 (N Ngt)
models on different levels of complexity for diverse applications dt = TN N 4 Ty (N N
= Definition of reasonable physically and chemically motivated Balance for the droplet number distribution with particles:
assumptions and determination of a detailed reference model
rrp . . m = fnuc(NA’NB't) + fgro(NA'NB'NP't)
= Development of a reliable model reduction concept dt
= Implementation of appropriate microkinetic rate law approaches ~ "OPIet exchange term: N, 1)
based on experimental findings P (N N NG Ny, No, No )= 24k BN
= Parameter estimation of unknown kinetic parameters M0
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Figure 3: Comparison of experimental and simulation results [3].
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