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Motivation

Nucleation of incipient soot and carbon black affects particle size distribution, morphology and composition. However, nucleation is poorly understood.
Clusters of large Polycyclic Aromatic Hydrocarbons (PAH) with physical or chemical forces are often considered as soot nuclei. Here a kinetic model is
developed to investigate soot nucleation mechanisms, dominant species and oligomers in a so called “nucleation” premixed flame.

Physical Nucleation is Reversible and Weak

A3 O _
1L 0 ks CF =0.0002 X~ 1# N - ——
— ~ -
m AdSL T AR5 R? = & 60 K —
(S ~ o
o P A4'|'cb\\ A7 1
S 102 A2 g _ 2.0 M _Z & Data [7]
(8] Alc P2 AR5 AAARS <t 9 % 120 K
L 4 o © ~A Aha < Q L o models
c 10% ¥ 4 Desgroux et al [1] AR5 “43@ — O o © o | ibl
-g L mEavesetal 2] A5 m - : e / — — Irreversible
= 10° | +Saffaripour etal (2 Atz o a2 o« / 235 K Reversible
(@] [ ®Chung4] A5 AR L S
4 Blanquart and Pitsch [5] oAl o o o 0 o R o
108 R Y S YT N ST R L i
N
0.001 001 0.1 1 10 100 0.2 : ‘

Peak PAH Concentration, X (ppm)

Collision factors used for modeling soot nucleation with irreversible nucleation model
(IN) vs. peak PAH concentration in different flames.
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The temporal evolution of inverse pyrene concentration [A4] at 60 (blue), 120 (green) and 235 K (red) .
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Small Aromatics Contribute the Most Chemical Bonding is Required for Nucleation
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Evolution of soot concentration measured by LIl and predicted by Reversible Nucleation and
PAH Chemical Bond Formation (RNCBF), Irreversible Nucleation (IN) and Reversible

Two-dimensional map illustrating dimer concentration (normalized to total dimer -
Nucleation (RN) models.

concentration) for each binary combination of monomers.
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