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Phase State of SOA (liquid, semisolid, glassy)
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Viscosity of SOA & Gas-Particle Partitioning
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SOA viscosity estimations by detailed gas-
phase modeling (GECKO-A), reproducing
viscosity measurements of a-pinene SOA

Galeazzo, T., Valorso, R, Li, Y., Camredon, M., Aumont, B. and Shiraiwa,
M.: Estimation of Secondary Organic Aerosol Viscosity from Explicit
Modeling of Gas-Phase Oxidation of Isoprene and a-pinene, Atmos.
Chem. Phys., https://doi.org/10.5194/acp-2021-5117, in press, 2021.

O¢ decreases substantially for semi-volatile
compounds in semisolid particles

Kinetic limitations are likely important for
glassy SOA in the free troposphere

Shiraiwa, M. and Poschl, U.: Mass accommodation and gas—particle
partitioning in secondary organic aerosols: dependence on
diffusivity, volatility, particle-phase reactions, and penetration
depth, Atmos. Chem. Phys., 21, 1565-1580, 2021.




- ASR WRF-Chem: Nucleation rates in biomass burning
Gfg Atmospheric plumes
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» Biomass burning induced nucleation extends from surface to 5 km altitude due to wildfire
plume rise and is mainly ternary-inorganic-neutral

» SOA dominates ultrafine particle mass, 20% is BB-SOA rest is biogenic SOA
* Primary BBOA is 40% of accumulation particle mass, but less than 2% of ultrafine mass




Transport and chemistry of isoprene in deep convective
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clouds in an LES Framework
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lifetime of isoprene in outflow and volatility
distribution determined by lightning NO,
condensation of low volatility products to anvil
ice is major uncertainty for new particle growth
simulations with detailed monoterpene &
isoprene mechanisms now in progress




UCB GLOBES El mass spectral library (open-access):
https://nature.berkeley.edu/ahg/resources/
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1) Curating ~24,000 mass spectra; /
which are novel tracers? 2013 LA
2) More chemical diversity in lab- 830 compounds
generated vs field-observed OA compounds
3) Majority of observed compounds
(e.g. 77% in GoAmazon) still unique
and unidentified 1Zhang et al., PNAS, 2018; 2Liang et al., ACP, 2021; 3Jen et al., ACP, 2019; “Yee et al., ACP, 2018;
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Effect of Particle Phase State on SOA Partitioning as a
Function of Relative Humidity
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e Data analyses show isoprene semivolatile organic
chemicals favor growth of small particles due to low
diffusivity inside larger, aged secondary organic aerosols
up to 80% RH.

Zaveri RA, JE Shilling, A Zelenyuk, MA Zawadowicz, K Suski, S China, DM Bell,
D. Veghte, and A Laskin, Particle-phase diffusion modulates partitioning of
semivolatile organic compounds to aged secondary organic aerosol, Environ. l I T T T T
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PR - The presence of PAHSs during

. BSOA formation yields significantly
higher particle number and mass

concentrations

» PAH-SOA particles contain
trapped, unreacted PAHs, and
products of heterogeneous
reactions between PAHs with
ozone, enabling their LRT

» SOA particles formed in the
presence of PAHs (PAH-SOA) are
more viscous, less volatile,
contains more oligomers

» The “extra mass” is dominated by
oxidation products of biogenic VOCs
L » Observed two distinct pathways for

PAH-enhanced oligomer formation
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Refractive index

Implementation of FIREX-AQ measured optical properties in WRF-Chem

for estimations of secondary organic aerosol (SOA) formation
Chenchong Zhang, Nishit Shetty, Benjamin J. Sumlin, Rajan K. Chakrabarty”
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formation based on observational dataset.



Radiative Effects of Organic Carbon Deposited on Snowpack
*  Yue Zhou, Alexander Laskin, et al. (ARM/ASR Pl meeting, June 23, 2021) @ PURDUE
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Evaluation of Four Vapor Pressure Estimation Methods Using a Highly

Constrained Model for SOA Formation from Reactions of Alkenes + OH/NO,

Emmaline Longnecker, Julia Bakker-Arkema, Jose-Luis Jimenez, Paul Ziemann
Department of Chemistry and CIRES, University of Colorado Boulder
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- Explicit, quantitative, gas-phase mechanism for Cg-Ci4 1-alkenes + OH/NO,
* Products: dihydroxycarbonyls, dihydroxynitrates, hydroxynitrates,

hydroxycarbonyls, alkyl nitrates, & aldehydes - no oligomers
* Gas-wall & gas-particle partitioning & secondary OH reactions




