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In recent years, much research interest has been focused on water-soluble organic compounds due to their
influence on aerosol’s hygroscopic and cloud-nucleating properties. As oxidized species, water-soluble organic
acids, especially dicarboxylic acids, are very important water-soluble organic fractions. Water-soluble organic
acids in aerosols may derive from direct emissions or from photochemical oxidation of organic precursors of
both anthropogenic and biogenic origin. However, few investigations of water-soluble organic acids in aerosols
at a roadside environment have been conducted. Though recent investigations have shown that dicarboxylic
acids display a semivolatile behavior, so far there are very few studies related to gas/particle partitioning of
dicarboxylic acids in the atmosphere. To clarify the sources and secondary formation processes of the water-
soluble organic acids in atmosphere, their seasonal variation, spatial difference, particulate size distribution,

and gas-particle partitioning at a roadside site and a suburban site were investigated.

The seasonal variation of water-soluble organic carbon (WSOC) in Saitama aerosols was larger than the
spatial difference between the two sites, with summer WSOC concentrations being 2.5-2.8 times those in the
other seasons. The average concentrations of the detected organic acids in SPM were 542 ng/m? at roadside site
and 670 ng/m? at suburban site. Strong correlations were observed between low molecular weight dicarboxylic
acids (oxalic, malonic, succinic, and glutaric acids) and ambient oxidants, related to atmospheric oxidation
processes, which largely control the concentrations of these species in suburban particles. Comparisons
between the two sites showed that secondary formation contributed more to the total amount of particulate
water-soluble organic acids in Saitama aerosols than direct emissions from anthropogenic and natural sources.
However, vehicle exhaust was also an important source of two dicarboxylic acids (phthalic and adipic acid) in

Saitama aerosols, especially in the near-roadside environment.



The annular denuder-filter pack system is enough efficient to collect the gaseous and particulate dicarboyxlic
acids in the atmosphere. Low-molecular-weight dicarboxylic acids exhibit a semivolatile behavior and partition
between gaseous and particulate phases in the atmosphere. The average abundances of gaseous phase ([Gas]/
([Particle] + [Gas])) were 42% in summer and 33% in winter. Saturated dicarboxylic acids and ketocarboxylic
acids had higher abundances in particulate phase due to their relatively low volatility and high solubility (> 56%),
but unsaturated dicarboxylic acids exhibited higher abundances in gaseous phase (> 88%). In summer, diurnal
variation of gas-particle partitioning showed that the particulate phase abundances increased from the lowest
values at deep night or in the morning to the highest values in the afternoon, and exhibited a similar trend to
relative humidity. The higher humidity at night may form droplets in which the water-soluble gaseous phases
can dissolve, and promote the gas-to-particle conversion. It is suggested that the gas-to-particle partitioning of
dicarboxylic acids depends not only on the concentration level of gaseous phase by photochemical oxidation, but
also on the atmosphere state (such as temperature, sunlight, and relative humidity) and aerosol characteristics (such

as aerosol acidity, alkaline compositions, and water contents).
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