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The Earth's atmosphere is a chemical mixture with a very complex composition. It is estimated that
about 2000 Tg*/year of organic compounds are emitted into the atmosphere as gases and another 300
Tglyear as suspended particulates (aerosols). The formation of aerosol particles in the atmosphere has
been intensively studied owing to their tremendous impact on human health, air quality, and climate
change. Secondary organic aerosol (SOA) represents a significant portion of aerosols in the
troposphere.’?

The Northern Hemisphere is known for large emissions of biogenic VOCs from coniferous and
deciduous forests.® Therefore, the troposphere can be described as a chemical reactor in which the
aerosol is a mixture of particles generated/emitted from natural and anthropogenic sources. Scientific
data have shown that terpenes, emitted mainly by coniferous trees in huge quantities, have the greatest
share in forming atmospheric aerosol.”> Additionally, due to their structure, the reaction of terpenes with
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on human lung cells. Taking this into
account, in the presented project we will
provide reliable scientific data on the
composition of secondary organic aerosols resulting from the oxidation of terpene compounds, and we
will also examine their impact on human lung cells.®

Figure 1 Structures of compounds selected for study.

The research plan includes:

1. Conducting a 40-day field campaign in the suburban "Kampinos National Park™ in Granica and
determining metrographic parameters and concentrations of selected locations in a given area;

2. Laboratory experiments on the oxidation of individual selected secondary organic aerosol
precursors, considering their chirality.

3. Theoretical proposal of oxidation mechanisms, considering the sterecisomerism of precursors and
their oxidation products.

4. Toxicological tests of selected oxidation products of volatile organic compounds that are
stereoisomers on lung cells.

5. Statistical correlations of the obtained experimental data with weather and atmospheric conditions
on the day of sample collection.
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