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The problem of sulfur in fossil fuels was well known in UK cities in the 19th century, because most houses burnt coal for heating. Acidic sulfur dioxide gas, formed in the combustion of fossil fuels, dissolves in water droplets in the air to make sulfuric acid. If these droplets are breathed in they can damage the lungs. The problem got worse when the first power-generating stations were built in the early 20th century in cities to provide electricity. Thick yellow ‘smogs’ (a combination of fog and smoke) were common and caused many deaths from breathing problems.
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The first flue gas desulfurisation (FGD) unit was added to Battersea Power Station in London in 1931, to remove sulfur dioxide from the gases given off by burning coal before they were released into the air. This unit passed the gases through water to dissolve the sulfur dioxide. The liquid produced was released into the river.

Due to improvements in transmitting electricity over long distances, later power stations were built further from cities. FGD units were not added because of their cost.
European targets for reducing sulfur dioxide emissions were introduced in 1985, and were revised to lower levels in 1994, 1999 and 2012. These require countries of the European Union to find ways to reduce sulfur dioxide emissions to keep within the limits. So, FGD units have been added to power stations once again.
The most common method of FGD is a ʻwet treatmentʼ that sprays an alkaline mixture of calcium carbonate and water through the flue gases. The sulfur dioxide reacts with the mixture to produce calcium sulfate (known as gypsum), and this can be used to make wallboards or cement. This method removes about 90% of the sulfur dioxide, but the units are expensive to build and run.
The units are too expensive for smaller power plants or industries. One alternative uses dry powdered calcium carbonate to capture the sulfur dioxide, but this captures only about 75% of the gas. Another alternative is to burn low-sulfur fuels such as natural gas.
1 Write a word equation and symbol equation for the formation of sulfur dioxide from sulfur in fossil fuels.

2 The release of liquid from the flue desulfurisation unit into the river from Battersea Power Station was stopped because of its impact on the river. Suggest what impact it was having and explain your answer.

3 a
Suggest why there was less concern about sulfur dioxide gases released from power stations far from cities than from those built within cities.
b
Using what you know about acid rain formation, explain the problems with this point of view.

4 Electricity-generating stations are also a major source of nitrogen oxides. Suggest how these emissions of nitrogen oxides could be reduced.

5 Sulfur dioxide, nitrogen oxides, carbon dioxide and water vapour are all transparent gases. Explain why the chimney smoke from a power station looks ‘smoky’, and suggest what could be done to reduce this pollution.
6 Compare the wet and dry desulfurisation treatments that use calcium carbonate.
7 Explain why different kinds of desulfurisation treatment are needed for different kinds of power plants and industries.
I can…
· evaluate the use of flue gas desulfurisation to reduce sulfur dioxide pollution.
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