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CHAPTER 1 Causes Of Air Pollution
• Describe the sources of air pollution.

Why don’t we see emissions like this too often any more?

This photo of a power plant was taken before emission control equipment was added. Emissions are down since
laws have been enacted to protect the air.

Causes of Air Pollution

Most air pollutants come from burning fossil fuels or plant material. Some are the result of evaporation from human-
made materials. Nearly half (49%) of air pollution comes from transportation, 28% from factories and power plants,
and the remaining pollution from a variety of other sources.

Fossil Fuels

Fossil fuels are burned in most motor vehicles and power plants. These non-renewable resources are the power
for nearly all manufacturing and other industries. Pure coal and petroleum can burn cleanly and emit only carbon
dioxide and water, but most of the time these fossil fuels do not burn completely and the incomplete chemical
reactions produce pollutants. Few sources of these fossil fuels are pure, so other pollutants are usually released.
These pollutants include carbon monoxide, nitrogen dioxide, sulfur dioxide, and hydrocarbons.

In large car-dependent cities such as Los Angeles and Mexico City, 80% to 85% of air pollution is from motor
vehicles (Figure 1.1). Ozone, carbon monoxide, and nitrous oxides come from vehicle exhaust.
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FIGURE 1.1
Auto exhaust like this means that the fuels
is not burning efficiently.

A few pollutants come primarily from power plants or industrial plants that burn coal or oil. Sulfur dioxide (SO2) is
a major component of industrial air pollution that is released whenever coal and petroleum are burned. SO2 mixes
with H2O in the air to produce sulfuric acid (H2SO4).

Mercury is released when coal and some types of wastes are burned. Mercury is emitted as a gas, but as it cools, it
becomes a droplet. Mercury droplets eventually fall to the ground. If they fall into sediments, bacteria convert them
to the most dangerous form of mercury: methyl mercury. Highly toxic, methyl mercury is one of the metal’s organic
forms.

Biomass Burning

Fossil fuels are ancient plants and animals that have been converted into usable hydrocarbons. Burning plant
and animal material directly also produces pollutants. Biomass is the total amount of living material found in
an environment. The biomass of a rainforest is the amount of living material found in that rainforest.

The primary way biomass is burned is for slash-and-burn agriculture (Figure 1.2). The rainforest is slashed down
and then the waste is burned to clear the land for farming. Biomass from other biomes, such as the savannah, is also
burned to clear farmland. The pollutants are much the same as from burning fossil fuels: CO2, carbon monoxide,
methane, particulates, nitrous oxide, hydrocarbons, and organic and elemental carbon. Burning forests increases
greenhouse gases in the atmosphere by releasing the CO2 stored in the biomass and also by removing the forest so
that it cannot store CO2 in the future. As with all forms of air pollution, the smoke from biomass burning often
spreads far and pollutants can plague neighboring states or countries.

Particulates result when anything is burned. About 40% of the particulates that enter the atmosphere above the
United States are from industry and about 17% are from vehicles. Particulates also occur naturally from volcanic
eruptions or windblown dust. Like other pollutants, they travel all around the world on atmospheric currents.

Evaporation

Volatile organic compounds (VOCs) enter the atmosphere by evaporation. VOCs evaporate from human-made
substances, such as paint thinners, dry cleaning solvents, petroleum, wood preservatives, and other liquids. Naturally
occurring VOCs evaporate off of pine and citrus trees. The atmosphere contains tens of thousands of different VOCs,
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FIGURE 1.2
A forest that has been slash-and-burned
to make new farmland.

nearly 100 of which are monitored. The most common is methane, a greenhouse gas (Figure 1.3). Methane occurs
naturally, but human agriculture is increasing the amount of methane in the atmosphere.

FIGURE 1.3
Methane forms when organic material decomposes in an oxygen-poor environment. In the top image, surface
methane production is shown. Stratospheric methane concentrations in the bottom image show that methane is
carried up into the stratosphere by the upward flow of air in the tropics.

Summary

• Most fossil fuels are dirty and release pollutants such as carbon monoxide, nitrogen dioxide, sulfur dioxide,
and hydrocarbons.

• Burning plants and other biomass releases pollutants including carbon monoxide, methane, particulates,
nitrous oxide, hydrocarbons, and organic and elemental carbon.

• Volatile organic compounds evaporate into the air and become pollutants.
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Review

1. What is slash-and-burn agriculture and what pollutants does it release?
2. What are volatile organic compounds and why are they pollutants?
3. Name a compound that occurs in the atmosphere naturally but is a pollutant in excess amounts due to human

activities.
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