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Motivation

30 % of land surface = forests

30 % of forests = boreal forests
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* New particles formation events are frequent in boreal forests

* Possible to probe properties of biogenic secondary organic aerosol (SOA)
during individual nucleation events in situ.

25.8.2009



« Gas-phase pollutant level varies from event to event

- differences in particle composition?

Wind direction vs. SO2 and NOx concentrations
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Tandem Differential Mobility Analyzer (TDMA)
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Fig. Ehn et al. 2007, ACP, 7, 211-222.
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Growth factors GF
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Measurements

« SMEAR II, Hyytiala, Finland
* spring 2003

« HTDMA and OTDMA in parallel
* GF of 10 — 50 nm particles

-> Indirect information on the composition of freshly formed
particles

e
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Growth factors during campaign

Growth factors for 10nm (UFO-TDMA & UFH-TDMA)
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KEY:

UFO-TDMA = organic TDMA, ethanol
UFH-TDMA = hygroscopic TDMA, water
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KEY:

Diurnal profiles of
possible
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SO02/MTOP vs. EGF 10 nm and HGF 10 hm
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EGF and HGF 10 nm
The ratio SO2/MTOP correlates with measured 10 nm GFs

Larger ratio = more inorganics, less organics available
-> more hygroscopic particles

50 nm particles reflect the same behaviour
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NOX/IMTOP vs. EGF 10 nm and HGF 10 nm
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The ratio NOxX/MTOP correlates with measured 10 nm GFs

Larger ratio = more inorganics, less organics available
—> more hygroscopic particles

0 nm particles reflect the same behaviour
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Conclusions

1 Clean events: indirect evidence that up to 95% of the mass in the 10

nm particles is organics

1 SO2/MTOP and NOx/MTOP ratios:

Larger ratio (more anthropogenic gas-phase pollution)
= proportionally more inorganics and less organics available

- more hygroscopic & less ethanol soluble particles

1 Same vapours condense to larger particles as well, differences less
pronounced (mass larger)

1 More potential CCN, climatic effects
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