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Summary:

Real-time measurements of the chemical composition of atmospheric aerosols as a
function of hygroscopicity have been made using a Hygroscopicity Tandem Differential
Mobility Analyzer (HTDMA) and an Aerosol Time-of-Flight Mass Spectrometer
(ATOFMS). These instruments were connected in series and thus single particle mass
spectra from aerosols leaving the HTDMA could be obtained. Two sets of experiments
have been performed: One at the ETH in the urban Zurich environment and the other at
the remote high alpine station Jungfraujoch (JFJ). Both studies were conducted during
February and March 2007. At Zurich 3500 mass spectra were obtained during two days
of measurements. At the JFJ, due to low particle concentrations, 54 spectra were recorded
in nine days. In both locations a bimodal growth factor (GF) distribution with a minor
peak at GF~1.0 and major peak at GF~1.4 was observed.

Preliminary results show a large contribution of organic matter and combustion particles
in the hydrophobic growth mode for both locations. Sulfate was found to be a constituent
in more than 80% of the Zurich particles and more than 90% of the JFJ particles
independent of their growth factor. The occurrence of black carbon was ~50% in
hydrophobic Zurich aerosols and ~20% in hygroscopic ones. At the JFJ elemental carbon
was found in the majority of all particles. The results show that aerosols containing
elemental and organic carbon and organics referring to the fragment peak -42 are the
major source for particles found in the hydrophobic mode and sulfate uptake begins to
occur after the production process. Thereby the embedding of sulfate in the aerosol
particles seems to be much more complex than so far assumed.
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e Discussion and Conclusions

During the Zurich experiment more than 3500 mass spectra were
obtained. The selected size range of 260nm indicates that the
Bt ] : : : - e aerosol is aged and not notably influenced by fresh emissions. This
GT GT corresponds with the observed stable concentrations unaffected by
Distribution of Mass Spectra Total Ton Current rUSh hOU rs.
I A1 cyTtegz) + Al Several chemical compounds were analyzed from the mass spectra
O it ° Medin and the results for elemental carbon (EC), the peak -42 (C,H,0 or
' CNO) and sulfate are presented here. While a clear relation
between occurrence and hygroscopic growth can be found for EC
and the peak -42, sulfate is present in almost all particles.
Due to matrix effects the ATOFMS mass spectra peak heights
provide only a qualitative signal. To get brief information about
quantity, peak height ratios of single peaks to the overall mass
spectra area were analyzed. In agreement to the first results the
highest peak ratios for EC and especially peak -42 were found in
the hydrophobic regime. For sulfate the peak height ratios were
relatively stable. Although the JF] dataset is much smaller similar
trends in occurrence and peak ratios can be observed.
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Figure: Occurrence of chemical components in dependence of the GF for the Zurich and the JFJ
studies. Left column: Number distribution of all taken mass spectra and number of those JFJ and the
containing the compound. Middle: Number distribution of mass spectra containing the certain particle GF was
compound normalized. Right: Peak heights of certain compounds in reference to the total peak 1.05. 80 100 rffg 140 160 180 200 220 240
area for each mass spectra. Peak height median for each GF and linear fit.
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