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6.3 Photochemicadl
Smog

Significant ideas:

The combustion of fossil fuels produces primary pollutants which may generate secondary
pollutants and lead to photochemical smog, whose levels can vary by topography,
population density and climate.

Photochemical smog has significant impacts on societies and living systems.

Photochemical smog can be reduced by decreasing human reliance on fossil fuels.
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Urban Air Pollution , , .

1. Define “pollution™.

(Review chapter 1.5 -~ Humans and Pollution)
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a) Outline what is meant by "“primary pollutant” and “secondary poliutant”.
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b} List 3 examples of primary pollutants.
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c) List 3 examples of secondary pollutants.
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Tropospheric Ozone

1. Outline how photochemical reactions can form secondary poliutants.
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2. With reference to fossil fuel use, describe what is meant by "incomplete combustion”,
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3. Using a simple diagram (e.g. a flow diagram), summarize the formation of tropospheric ozone
from nitric oxide.

(Nitirc oxide is a product of incomplete combustion of fossil fuels.)
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4. Distinguish between “stratospheric ozone" and "fropospheric ozone". Include reference to
sources and depletion, as well as consequences, in your answer,
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5. Complete the table to show the potential negative affects of tropospheric ozone.

Effect

Details

Oxidizing
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Photochemical Smog

1. State the conditions in which photochemical smog is likely to form or become more
pronounced
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2. Outline the formation of photochemical smog.
Hint: in your answer you should include the words/phrases:

tropospheric ozone, nifrogen oxides, gaseous hydrocarbons, vehicle exhausts,
voldtile organic compounds, peroxyacyl nitrates, sunlight
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3. Photochemical smog often peaks in the early afternoon, despite the fact that the amount of
primary pollution release is at a maximum during rush house (early morning and late afternoon).
Explain why this is.
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4. Outline the way the following factors can influence the extent of photochemical smog.

Local Topography:

; po\\u&on‘tv
Climate
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5. Draw a diagram to explain how a thermal inversion can amplify the effect of photochemical
smog.
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Pollution Management Strategies for Photochemical Smog

1. Briefly summarize the three categories of the pollution management strategy model
hre Booliet s
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2. Complete the table to list some suggestions for pollution management strategies to tackle
photochemical smog.

Once you have your chosen list of strategies, evaluate each of them. Give one "for" and one
“against” comment for each if possible.

Strategy

Action

~ Evaluation

Altering
human
activities
causing the
pollution
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