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a quantitative kinetic model
for
e the soot nucleation
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The Nucleation Mystery

* How is the first soot particle formed?
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Isolating Nucleation
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Irreversible Dimerization
the Classic Way
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Pick a PAH, Tune CF, Get Good Results!
o Desgroux et al [1] 2]
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CF Varies by Orders of Magnitude
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Does not capture temperature dependency
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Reversible Dimerization 12
the Realistic Way
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But, @ 1800 K, Most Dimers Separate
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Reactive PAH Dimerization
this work
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Reversible + Chemical Bond

Jd Y Dimerization Formation
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_ & Desgroux et al [2]
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Most Dimers Come from Small Aromatics
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Dimer are Dominant
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Conclusions ﬁ
s

o

* Soot nucleation must involve >ﬂ ﬁ&
strong chemical bonds between PAHs \%

Dimerization Formation

* Small Aromatics/PAHs contribute

the most to soot nucleation
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* Dimers are the main oligomers
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Thank you for your
attention

Full story in:

Kholghy, M. R, Kelesidis, G. A, Pratsinis, G. A,

“Reactive polycyclic aromatic hydrocarbon dimerization drives
soot nucleation”, Physical Chemistry Chemical Physics 20.16
(2018): 10926-10938
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