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Sources of atmospheric sulfur and its oxidation pathways are studied by isotope
analyses of sulfate particles. The new Cameca NanoSIMS 50 ion microprobe technique permits isotope analyses of individual aerosol particles down to 0.5 µm diameter (Winterholler et al., 2008). During this analysis particles are gradually sputtered
away permitting to construct a depth profile of the sulfur isotopic composition across
the particles.
The sulfur isotopic composition of aged sea salt is controlled by the isotopic composition of the CCN (sea salt), condensation of gaseous sulfuric acid onto the particle
and the heterogeneous oxidation of sulfur dioxide within the particle. Whenever condensation/heterogeneous oxidation on the surface dominates while the mixing within
the particle is limited, particles show a gradient of the isotopic composition from the
outside to the inside of the particles. Well mixed particles on the other hand show no
such gradient. Heterogeneous oxidation of SO2 and condensation of gaseous sulfuric
acid can be differentiated, as oxidation of sulfur dioxide in the aqueous phase shows a
fractionation for 34 S/32 S of +16.5 per mill (Eriksen, 1972) with respect to the source
SO2 while homogeneous oxidation in the gas phase shows an isotopic fractionation of
-9 per mill (Tanaka et al., 1994).

Combining the information about the chemical composition of particles with the spatially resolved isotopic signature enables source apportionment of non-sea-salt (nss)
sulfate and elucidating mixing processes between nss sulfate and sea-salt sulfate for
each sample as well as understanding oxidation and mixing processes within the particles. This method is a new tool to quantify the contribution of different processes to
the formation of nss-sulfate in sea salt particles.
Results from aerosol samples collected in Mace Head (Western Ireland) are presented.
These samples represent different airmass types, such as clean marine boundary layer
air, moderately polluted air and strongly polluted air transported from the continent.
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