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6.2 Stratospheric
Ozone

Significant ideas:

Stratospheric ozone is a key component of the atmospheric system because it protects living
systems from the negative effects of ultraviolet radiation from the Sun.

Human activities have disturbed the dynamic equilibrium of stratospheric ozone formation.

Pollution management strategies are being employed to conserve stratospheric ozone.
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Ultraviolet quiatibn qhd Ozpne

1. List the potential harmful effects of ultraviolet radiation on living fissue.
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2. Explain how increased levels of UV radiation can influence biological productivity.
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3. With reference to the three types of UV radiation, outline how the frequency of the radiation
affects its potential to cause harm fo living fissues.
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4. State why the stratospheric ozone is said to exist in a “dynamic equilibrium”.
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5. Draw a diagram to summarise the natural formation and destruction of ozone in the
presence of UV radiation in the stratosphere. . ¢ gV

© A. Nixon 2020
ess.sciencesauceonline.com 2




Ozone-Depleting Substances f

1. Chloroflourocarbons (CFCs) can deplete ozone levels. List the uses of CFCs:

2. The diagram below represents the depletion of ozone as a consequence of CFC emission.
Label each molecule below. Use the following words:

Chlorine radical, CIO, CFC, Oxygen molecule, Ozone molecule, Oxygen radical

UV radiation
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Note: You don't need to know words like "radical”, and you don't need fo memorise any equations. The
diagram above is to help with your understanding, but you aren’t expected to learn it by heart.
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3. From the diagram above, you should understand the folliowing points:

¢ Chloroflourocarbons release Chlorime atoms when exposed to UV
radiation in the atmosphere.

e The chiorine atom reacts with O2oNne. and breaks it down {o molecular
oxygen (and produces ClO).

e ClO can then be split up to regenerate a chlorine atom. This can continue to deplete

levels of _shrabdo ospheric CRore. )

4. State the effect of CFC release on the amount of UV radiation reaching living things:
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5. Explain the formation of the "hole in the ozone layer”.
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6. Complete the table to list ozone depleting substances and their uses/sources.

ODs Use or Source
Anlorofhucro - progeliants in sprany cors, plashc (com
CFCs Coflooms ExXpardeds
HCFCs hydrechiorofivee | An alternative to CFCs (Less harmful, but still
<Ovoons harmful)
Holons Fire Extinguishers
Methyl Bromide Re=hcice
Boderal breatdadn of nikiies ard rivates
NOx g; =0l (IMerswve 'FOYN\?PS) Fhgh-fiying Supecsanic
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Pollution Management Strategies for ODSs . »

1. Using the pollution management strategy model (the fable below), summarize methods to
reduce ozone depleting substances.

Strategy for
reducing pollution
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Clean up and
restoration
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3. Evaluate the role of national and international organisations in reducing the emissions of
ozone-depleting substances.

Hint: UNEP and the Montreal Protocol should be included in your answers.
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