=97 UNIVERSITYOF ~ Natural
¢ » BIRMINGHAM nvironment

Research Council

The impact of viscous self-organised
phase formation on the lifetime of a
fatty acid aerosol proxy

Adam Milsom
(Postdoctoral Researcher, University of Birmingham, UK)

@adam_milsom94 | a.milsom.2@bham.ac.uk



Oleic acid — a surfactant cooking emission

Oleic acid
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% / Oleic acid lasts longer in the atmosphere than
predicted in the lab, why?

{

_ Surfactant

\ 2 nmI&‘ molecule

Inverse micelle Close-packed inverse micelles Inverse hexagonal phase Lamellar phase* Micelle
Ly (a) Fd3m (b) P6,/mmc H Lo L
Expected condition- 4 . . . w— >
dependent phase Increase in temperature, surfactant unsaturation, Increase in relative humidity, headgroup
transformation length of hydrophobic tail; addition of hydrocarbons charge, pH; addition of humectants

Pfrang et al., Nat. Commun., 2017, DOI: 10.1038/s41467-017-01918-1
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Measuring reaction kinetics with X-rays
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Milsom et al., Atmos. Chem. Phys., 2021,
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Atmospheric lifetime
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Film thickness / pm

Halflife increase / day

Milsom et al., Atmos. Chem. Phys, 2022,
DOI: 10.5194/acp-22-4895-2022

Fora 1 um film at ~30 ppb ~10
day increase in film half-life
when going from liquid to
nanostructured (lamellar) oleic
acid
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Oleic acid lasts longer in the atmosphere
than predicted in the lab, why?
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