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Electrical aspects of combustion
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Flexoelectricity and soot formation
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PHYSICAL CHEMISTRY
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The Polarization of Polycyclic Aromatic Hydrocarbons Curved by
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Questions to answer

e How do you describe the polarity of cPAH? e L P
O F | exoe I ect ri c constant Polar curved polycyclic aromatic hydrocarbons in soot
formation

o Developed multipole forcefields T TSI IR !
e How well do they bind to each other?
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Internal structure of soot particles
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Martin, Jacob W., et al. "Flexoelectricity and the formation of carbon nanoparticles
in flames." The Journal of Physical Chemistry C 122.38 (2018): 22210-22215.
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Quantifying
curvature
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Quantifying
curvature
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Polarity

Martin, Jacob W., et al. "Flexoelectricity and the formation of carbon nanoparticles
in flames." The Journal of Physical Chemistry C 122.38 (2018): 22210-22215.
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Homogeneous nucleation

Binding energy (kcal/mol)
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Interaction with chemi-ions
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Questions

e How do you describe the polarity of cPAH?
e How well do they bind to each other?
® What is the minimum size to be polar?
® Are cPAH persistently polar in a flame?
® Does polarity affect nucleation?
® Are they present in soot?
© YES - 1_2 pentagonal rings >60% Of early soot Martin, Jacob W., et al. "Flexoelectricity and
_ H the fi ti f b rticles i
o 4-6.5 debye (2 pentagon 15 rings 5.32 D) e formation ofcarben nanoparcles
o asmall number could cluster on cations 122.38 (2018): 22210-22215.
Flame nanoparticulates contain polar aromatics that bind chemi-ions
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WANT TO SEE MORE!

Understanding the lack of fullerenes
in fullerene-like carbons
Martin Mon 3:40 pm Rm 2
Impact of curvature, crosslinks and Tr-radicals
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Degree of crosslinking in combustion carbons
Pascazio Mon. 3:20 pm Rm 5
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on the optical band gap

stacked, screwed,
net negative fulleroid-like

Impact of curved, crosslinks and radicals
on the band gap of nanographenes
Menon Thurs. 11:20 am Rm. 5

Topology of disordered carbons
Martin Wed. 3:40 pm Rm. 5
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