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Smaller Particles May Behave Differently Than
Large ones

80:20 Ammmonium Sulfate/Alpha-Pinene SOA

| Homogeneous  Total # of Particles: 742

| Phase-Separated Total # of Phase Sep. Particles: 575

15 — Total # of Homogeneous Particles: 167
Smallest Phase Sep. Particle: 53 nm
Largest Homogeneous Particle: 90 nm

10

Number of Particles

| [ | |
50 100 150 200
14 December 2023 Area Equivalent Diameter (nm) 3

| ‘ ”l h ! Kucinskiet al., 2019
250



Surface Effects Can Modify Aerosol Properties
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Real Surfaces Have Thin But Finite Depths
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Surface Tension Can Be Modeled Using
AIOMFAC
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Surface Tension Predictions Match
Experimental Data

A Water + Ethanol
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Concentration (M)
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B Water + NaCl
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Bzdek et al. (2016),

Bulk Tensiometqy
Bzdek et al. (2016),

Optical Tweezer v
. Ozdemir et al. (2009), 7

“ Bubble Tensiometry 7
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The Inclusion of Bulk-Surface Partitioning
Modifies Cloud Activation Conditions

A Water + Suberic Acid + AS B Water + Isoprene SOA
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Interfacial

ension Modeling Is Similar
Surface Tension
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Interfacial Tension Treatments Can Be

Name

Simplified

Treatment of Interfacial Tension
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Some Interfacial Tension Treatments Are
More Realistic Than Others

Water + PEG-300 + AS, Ddry = 10um
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There Are Few Measurements of Aerosol
Interfacial Tension

Water+PEG 400+AS Dd,}, =10 um
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Smaller Particles Still Phase Separate, But At
Lower Relative Humidities

Water + PEG-400 + AS
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Conclusions

 AIOMFAC estimated surface tensions agree with bulk measurements

* Including surface tension estimates reduces critical superstaturations
necessary for cloud droplet activation in Koehler curves

* Using the Girifalco-Good Equation or geometric mean of activity
coefficients gives reasonable values for interfacial tension in aerosol
particles

* AIOMFAC predicted relative humidity of phase separation decreases
with decreasing particle size
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Questions?

Ryan.Schmedding@mail.mcgill.ca
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