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Fundamental Secondary Organic Aerosol (SOA) Prop
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Feedback &nteractionBetweenSOAProperties
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Approac

Interactions of Physic&lhemical Properties of SO
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Aerosol Particle:
Multiphase Chemical System

Kinetic MultiLayer ModeKM-GAP 2.(
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Complications for
treatment of SOA
formation:

- Particle growth leads
to imbalance in layer
sizes.

- Evolving concentration
gradients require high
initial layer count.

- Low computational
efficiency.



Aerosol Particle:
Multiphase Chemical System

New: Adaptive Layer Splittingand
Merging Schemgsizeandgradien)

KineticMulti-LayerModel KM-GAP 2.(
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Kinetic Model
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Modelling Strategy for SOA Chamber Experim

Chemical Mechanisnisemtexplicit)
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Key Model Parameters and Global Optimization Algor

Model Parameters
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Environmental Chamber Experime

Georgia Tech Environmental Chamber .
12 n? Teflon bag Reaction System

NGO, oxidation via injection of MO:
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Environmental Chamber Experime

Formation Evaporation
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Aerosol mass concentration (pgme)
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Model simulations with welinixed particle phase:
Reversibleoligomerizationcan explain differences.
Limonene SOA momigomerizedhanh -pinene SOA.
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SIMULTANEOUS OXIDATION
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Evaporation rate is not reproduced
INn mixed precursor simulations

SEQUENTIAL OXIDATION
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Is limonene SOA slowing down

h -pinene SOA evaporation?
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ViscosityDependentModellingResult
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(A) SOA formation is not strongly
affected by viscous phase state.

(B) Semtvolatile molecules take
longer to evaporate / are trapped
Inside.

(C) Diffusion barrier could increase
over time due to crust formation.
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ViscosityDependentModellingResultsg SensitivityStud

SIMULTANEOUS OXIDATION

Elevated viscosity can explain
slow evaporation of SOA

Application ofStokes Einstein
equation yieldsviscosityof 10°
Pa s typical forh -pinene SOA.



