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Conventional models of secondary organic aerosol (SOA) production neglect aqueous-phase processing mech-
anisms, thereby excluding potentially important SOA formation pathways. These missing pathways may be an
important factor in the inability of current models to fully explain SOA yields and oxidation states. Molecules
identified as important precursors to SOA generated through aqueous-phase include glyoxal, which is an oxidation
product of numerous organic gases. Glyoxal SOA formation experiments were conducted in the PSI smog chamber
as a function of seed composition, relative humidity (RH, 60 to 85%), and the presence/absence of gaseous ammo-
nia, affecting particle acidity. In a typical experiment, the chamber was filled with the selected seed aerosol (NaCl,
(NH4)2S04, NaNOs, or K2S04), after which glyoxal was generated by the brief (i.e. a few minutes) exposure of
acetylene to UV light. The experiment was then allowed to proceed undisturbed for several hours. Each experiment
consisted of several UV exposures, followed by a dilution phase at constant RH to investigate the gas/particle parti-
tioning behavior of the generated SOA. Gas-phase glyoxal was monitored by an LED-CE-DOAS system, while the
particle composition was measured using online aerosol mass spectrometry (Aerodyne HR-ToF-AMS) and offline
analysis of collected filter samples. SOA composition was observed to depend strongly on seed type, with increased
imidazole formation evident during experiments with (NH4)2SO—4 and K2S04 seeds relative to those with NaCl
and NaNOs. Additionally, experiments conducted in the presence of ammonia showed large enhancements in both
imidazole content and total SOA yield. Analysis of mass spectral markers indicates reversible uptake of glyoxal
but irreversible particle-phase production of the imidazole-containing SOA. Positive matrix factorization (PMF)
using the Multilinear Engine (ME-2) was applied to the AMS mass spectral time series to quantify factors related
to reaction progress and product formation (e.g. glyoxal and different types of irreversibly-generated SOA). We
will discuss glyoxal SOA yields and product distributions in terms of seed composition and ammonia effects.



