The hygroscopicity and reactivity of fatty acid atmospheric

aerosol proxies is affected by nanostructure
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(1) Self-assembly of oleic acid (cooking aerosol emission)
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Oleic acid is a surfactant and can self-assemble in contact with
water into a range of nanostructures, each with their own set of
physical characteristics (Pfrang et al. 2017, Milsom et al. 2021(a)).

Addition of other molecules such as fructose, another organic
emission, can affect the nanostructure.

(2) X-ray scattering + Raman spectroscopy
(nanostructure and kinetics)
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We coated capillaries with a oleic acid-sodium oleate + fructose
proxy and used simultaneous X-ray scattering and Raman
spectroscopy to follow changes in nanostructure with ozone
exposure and humidity change. Analagous to Milsom ef al. 2021(b).
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(3) Effect on ozonolysis reaction kinetics

Pseudo-first order reaction

*Oleic acid, lamellar and sodium oleate data taken from Milsom et al. (2021)(b).

We were able to expose different nanostructures to ozone under the same
conditions. There is a clear nanostructure-dependent reactivity, following the
trend in viscosity expected when moving from an inverse micellar to anhydrous
lamellar phase. Note the Log-scale and film thicknesses in each bar.
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(4) Effect on water uptake

X-ray scattering can measure nm-level swelling of these nanostructures as a
function of humidity. There is a relationship between nanostructure and
hygroscopicity derived from this swelling behaviour. (Fru = fructose).
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