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The Air We Breathe: Ozone, Particles, Radicals,
Molecules from Trees and Molecules from People

ABSTRACT

After an introduction to air pollution its effects on human health, we will
discuss several studies of the chemistry of unsaturated hydrocarbons.
These reactions are responsible for generating radicals during day and
night, and for generating particles. Formation of smog requires three
ingredients: sunlight, oxides of nitrogen, and hydrocarbons. Smog
forms where the meteorology is right--or wrong, you could say--in that
pollutants are trapped and react before they can be diluted. Free
radicals are the vehicles--or intermediates-- needed to make smog form.
Some reactions produce large quantities of these radicals and can speed
up the formation of smog. The efficiency of some reactions compared
to others at forming smog forms the basis of Reactivity Based Controls.
We have investigated the direct formation of hydroxyl radicals from the
reactions of ozone with alkenes, finding that the reactions of O3 with
anthropogenic and biogenic alkenes are shown to be an important, and
mostly unaccounted for, source of radicals in many urban and rural
settings during both day and night. These same reactions have been
put forth as a potential source of the secondary organic aerosol that is a
contributor, and possibly the most toxic contributor, to particulate
pollution. We have also been investigating formation of organic acids
and organic peroxides from these reactions in aim to begin to unravel
the rather uncertain pathways that form secondary organic aerosol.



