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Atmospheric deposition of fixed nitrogen species (particulate NOs, NH,", gaseous HNOs, and NHs) has significant
impacts on terrestrial and marine ecosystems. Recent increases of emissions of these nitrogen species from
anthropogenic sources such as fossil fuel burning and agricultural activities would enhance the impacts of these species on
the ecosystems. Phase partitioning of these nitrogen species between gas and aerosols, and their size distribution in the
particulate phase are important factors when discussing their dry deposition fluxes and wet scavenging efficiencies. In
order to clarify the factors controlling the partitioning of these nitrogen species among gas phase, fine, and coarse mode
particles, year-round observations of these species and other particulate major compounds were conducted at urban,
forested, and marine sites, in Japan. In addition, recent investigations have found the importance of organic nitrogen
compounds in the fixed nitrogen pool and their influences on the ecosystems. The present study also aimed to establish
an analytical method of the organic nitrogen species in the ambient atmosphere and clarify their atmospheric
concentrations.

Aerosol/gas partitioning of total NO3 species (gaseous HNO;3 and particulate NO3") was largely changed corresponding
to ambient temperature, the concentration of sea-salt particles, and the ratios of nss-SO,*/NH," in fine particles. Lower
temperature and excess NH," for neutralization of nss-SO,> accelerate the formation of NO;™ in fine mode aerosols.  In
addition, the reaction of HNO3 gas from the dissociation of fine mode NH;NO; in higher temperatures with sea-salt
particles also affect the aerosol/gas partitioning through the formation of coarse mode aerosols. Aerosol/gas partitioning
of the total NH, species (gaseous NH; and particulate NH,") was related with the sum of the total NO3 species and fine
mode nss-SO,>. Concentrations of acid species that can potentially react with NH; gas are a factor controlling the
aerosol/gas partitioning of the total NH, species.

Measurements of particulate organic nitrogen were achieved by subtracting the measurements of inorganic nitrogen
species (NO3 and NH;") from those of the total nitrogen measured with a combustion method. Concentrations of
organic nitrogen in the particulate phase were occupied approximately 20% of total nitrogen in the particulate phase,
which means that the organic nitrogen species would be significantly important in discussing atmospheric deposition of
the fixed nitrogen species.




