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Figure 5. SPLAT-MS results on humidified (dry-250 nm)
ambient aerosols; (a) analogues to Figure 2, (b) mass
spectrum of more hygroscopic particles, (c) mass spectrum
of less hygroscopic particles.

ysis of the mass spectra of these particles showed that 41
(67%) were internally mixed sulfate and organic containing
particles, while nine were sulfate-enriched sea salt particles.
Therefore, roughly 82% of the more hygroscopic particles
exhibited spectra dominated by water soluble compounds.
Figure 5b shows an average spectrum, described below, of
two atypical particles from the more hygroscopic mode
composed of soluble and insoluble organics and a small
amount of sulfate.

[23] Spectra of 25 particles from the less hygroscopic
mode were recorded during a five minute data collection
period. These particles were dominated by crustal material
with 21 out of 25 (84%) of the particles containing K with
various minerals like Fe, Na, Al, and Si. The majority of the
less hygroscopic particles therefore exhibited spectra repre-
sentative of insoluble compounds. In Figure 5¢c we present
the spectrum of one particle belonging to the less hygro-
scopic mode with a composition that closely resembles that
shown in Figure 5b.

[24] We chose to present the spectra in Figures 5b and
5c, despite the fact that they do not represent the typical
composition for the two modes, because they strongly
resemble the spectra of the laboratory generated internally
mixed particles shown in Figure 3b and 4. In each of
these figures, the carbon peaks represent the insoluble
fraction and the other labeled peaks correspond to organic
acid and sulfate compounds. A comparison between
Figures 5b and 5c shows that is the relative fractions of
soluble and insoluble components is what determines
particle hygroscopicity.
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4. Conclusions

[25] We presented an experimental system that provides
for simultaneous determination of individual ambient par-
ticle size, hygroscopicity and composition. It uses an
HTDMA to select particles according to their size and
hygroscopicity and a single particle mass spectrometer to
characterize their aerodynamic size and their composition.
The capability of the system was demonstrated on lab
generated internally and externally mixed aerosol consisting
of ammonium nitrate coated PSL spheres and pure ammo-
nium nitrate particles.

[26] One of the challenges in this field has been to
develop methods that can quantify the relationship between
composition and hygroscopicity for internally mixed par-
ticles. The results demonstrate that the system is clearly
capable of providing detailed information linking individual
particle internal composition with their hygroscopic proper-
ties. The observations substantiate that the mass spectral
peak amplitudes are related to the relative mass fractions of
the two components of the internally mixed aerosol.

[27] We were able to demonstrate that the system sensi-
tivity is sufficiently high to allow for experiments on ambient
aerosols within a reasonable acquisition time. The ambient
data showed that sulfate was present in most of the particles
of the more hygroscopic growth mode, while the less
hygroscopic mode was mostly of crustal origin.
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ship of the U.S. Department of Energy under contract DE-ACO02-
98CH10886.
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