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Pollution by particulates

Solid particles and unburned hydrocarbons form particulate matter (PM) in the atmosphere, and are measured by their
diameter. The size of the particles ranges in diameter and some are more penetrating in the lungs than others. Particles
with a diameter of less than 10 micrometres (PM;) can get past the filtering mechanism in the nose and go into the
airways to the lungs. With diameters of less than 2.5 micrometres (PM, ) they can penetrate the alveoli. These particles
come from unburned fuel and cause health problems. They need to be reduced.
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Figure 9.33 Diameters of airborne particles. The measurements are in micrometres (1000 micrometres = | mm).
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Atmospheric pollutants from fuels

KEY WORDS
Learning objectives: o
sulfur dioxide
« describe how carbon monoxide, soot, sulfur dioxide and oxides of nitrogen are oxides of nitrogen
. particulates
produced by burning fuels [

« predict the products of combustion of a fuel knowing the composition of the fuel
« predict the products of combustion of a fuel knowing the conditions in which it is
used.

Burning a fuel produces energy, which is what we want. However, burning a fuel can also produce unwanted
products. If a fuel contains sulfur, then acid rain can result. If a fuel is burned in a shortage of oxygen then soot
(carbon particles) may be produced, which is dirty and bad for human health. Burning fuels is a major source of
pollution in the atmosphere.

Figure 9,30 There are regulations in many urban areas on the types of fuels you can burn so that the air in cities is
kept clean.
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Common atmospheric pollutants

The combustion of fuels is a major source of atmospheric pollutants.

Most fuiels, including coal, contain carbon and other elements such as hydrogen
and may also contain some sulfur. The sulfur combines with oxygen to make
sulfur dioxide.

When a fuel is burned the gases given off will include carbon dioxide and water
vapour. However, they may also include unwanted gases such as carbon
‘monoxide, sulfur dioxide and oxides of nitrogen.

Burning fuels may also release solid particles and unburned hydrocarbons.
These form particulates in the atmosphere.
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DID YOU KNOW?

Carbon dioxide is not
included in this group as,
although it is a greenhouse
gas and levels need to be
reduced, it is not a harmful
gas.
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Gaseous pollutants

Carbon monoxide, sulfur dioxide and oxides of nitrogen are the gases that are
pollutants.

‘The environmental effects, how they are caused and how they can be removed or
reduced are given in the table:

how they are  incomplete buming coalor  from N and O,

caused combustionina  petrol containing  at very high
shortage of sulfur in oxygen  temperatures
oxygen such as in an

engine

howtheycan convertedto  removed from  converted to N,

bereduced  CO,bya power stations by by a catalytic
catalytic capturing with ~ converter
converter limestone

s +0, —S0,
C;Hys +80, — CO,+6CO+8H, 0  Incomplete combustion
C;His +110; — 7C0, + 8H, O Complete combustion

REMEMBER!

You do not need to remember
these equations but you do
need to be able to predict the
products of combustion.

Figure 9.32 Sulfur dioxide is removed and captured at source in this power station. Note that the clouds from the

cooling towers are droplets of water not smoke.




