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3:::& Multiple pathways have been proposed, but each has its own limitations

 Clustering by dispersion interactions

Analyze the chemical composition of early formed soot particles in

ethylene/oxygen premixed flame by accurately tracking different types of

species to get deeper insights into the underlying clustering mechanism F
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Clustering by reaction with r radicals (RSRs
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Implications for clustering mechanism

Oxygenated species (OPAH radicals and closed -
shell OPAHSs) are maximum at 6 mm and decrease
significantly with height

Concurrently, hydrocarbon radicals are increasing

»  Oxygenated species form hydrocarbon radicals by

decomposition?
Hydrocarbon radicals, likely  radicals, increase In
iIncipient particles while closed-shell PAHs increase

In primary particles
»  Are rrradicals forming incipient particles by covalent bonding
and orbital overlap?
» Do closed-shell PAHs participate in soot growth via dispersive

interactions?
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%, , \é Key messages

«  Oxygen may have counterintuitive effects on soot formation

 If youwant to mitigate soot formation and emissions at source, choose a fuel and combustion conditions that

do not favor aromatic i radicals formation
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S Role of oxygen in inception is hot clear

W,
N
« Oxygenated PAHs (OPAHSs) have been detected in the gas phase and also in soot

e OPAHs can include hydroxyl, carbonyl, or cyclic ether types
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« However, it is not clear how oxygen participates in the clustering process

Johansson et al.,, PNAS, 2016
Liu et al., CnF, 2019

04



&

Air

Air-#

Inception: the key missing puzzle in flame chemistry

Molecular size and topology may govern soot inception
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