Air Pollution

Lecture 9
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Ozone is a natural gas that is found in two
different layers of the atmosphere.

Ozone is very rare in our atmosphere

Ozone making up only one part in three million of all
gases in the atmosphere.

In spite of this small amount, ozone plays a vital
role in the atmosphere.




STRATOSPHERIC OZONE -- “Good”

Absorbs damaging solar UV radiation
which is carcinogenic.

protective in the upper atmosphere O, is a filter for

the most energetic and harmful UV radiation

Protects life on earth.

Depletion of ozone is not the cause of global warming.
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Qzone

Colorless gas

Composed of three oxygen atoms

Oxygen molecule (O,)—needed to sustain life

Ozone (O3) —the extra oxygen atom makes ozone very reactive
Secondary pollutant that forms from precursor gases

Nitric oxide - combustion product

Volatile organic compounds (VOCs) - evaporative and combustion products " 4

Ground level ozone primarily result of man's activities

Ground level Ozone formed by chemical reaction of volatile organic compounds (VOC) and = . |




Source
Atmospheric chemical reaction

VOCs and NOX come from cars, trucks, small businesses, utilities & large industry

Ozone concentrations typically high on hot, sunny days with light winds

Ground-level
Ozone Formation
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Sinks

Atmospheric chemical reaction and photolysis

Dissolution into oceans, lakes; transfer to ice caps, soil

4 Artistic Fffects
Artistic [Hects EQ -

Near the surface of the Earth, there is anti correlation between O; and NO, by reaction:

For wavelengths less than 424 nm:  NO, +hv - NO+O

O,+NO— NO, +0,

RUN 2

Conceatration (ppb)
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Effects of Ozone

Smell > 20 ppbv; clear at low and faint purple at high mixing ratio

Mixing ratios
20-40 ppbv clean air; 40-500 ppbv pollution; 10 ppm in atmosphere is lethal
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Formation of Photochemical Oxidants land g8 ola laws) LS
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Interact chemically to produce powerful oxidants like ozone (O3) and peroxyacetyl nitrate (PAN)
These secondary pollutants are damaging to plant life and lead to the formation of photochemica

\

smog.
PAN is primarily responsible for the eye irritation so characteristic of this type of smog. (
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Hydrocarbons + NO_ +Sun hght — Photochemi cal Smog

1T
AN .I ’, , 7 f\
Tk - i AN




WL

Photochemical smog
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