_ WATER POLLUTION and CONTROL




Acid Rain

. ® Acid rain not only has an adverse effect on environmental

ecosystems, but also affects human health and many of the
materials, such as building stone and textiles, that are used in daily
lives.




Acid rain has had major ecological consequences in other parts of

the world. .
Acid rain also has the potential to affect tree and plant life by direct
contact with the plants, and also by modifying the acidity of soils

Different solls react differently to acid rain depending on their

buffering ability, which is their ability to withstand large changes in
pH.
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Nitric oxide can react with oxygen (O3) to form nitrogen dioxide, which can be broken down again by
sunlight (hv) to give nitric oxide and an oxygen radical (O):

2NO + O, 2 2NO;

NO: + hv > NO + O

This oxygen radical then enables the formation of ozone (O3):

e + 0, -> O3

The presence of ozone causes the formation of more nitrogen dioxide by its reaction with nitric oxide:

NO + Os 2> NO, + O

Or the oxygen radical reacts with water to give the hydroxyl radical (OH):

O + H,O = 20H

This radical then reacts with nitric oxide to give nitrous acid (HNO;) and nitrogen dioxide to give
nitric acid (HNOs3). It also combines with sulphur dioxide (SO;) to produce sulphuric acid (H2SO,):

HO + NO -> HNO?
NO; + HO > HNO;
SO, + 2HO = H>SOy4




How we can reduce acid rain

The most effective way to reduce the incidence of acid deposition is to reduce the emission of its
causes—the ‘precursors’, nitrogen oxides and sulphur dioxide.

Nitrogen oxide reduction

The main method of lowering the levels of nitrogen oxides is by a process called ‘catalytic reduction’,
which is used in industry and in motor vehicles. For example, a catalytic converter fitted to a car’s
exhaust system will convert much of the nitric oxide from the engine exhaust gases to nitrogen and
oxygen. In Australia, all motor vehicles built after 1985 must be fitted with catalytic converters.




Sulphur dioxide reduction

There are several methods to lower the sulphur dioxide emissions
from coal-fired power stations. These include simple methods of
prevention, such as using coal with a low sulphur content and
physical coal cleaning.




Physical coal cleaning

Coal can be cleaned because sulphur in coal is often in the form of
mineral impurities, such as pyrites, and these can be separated from the

coal.

The more finely coal is crushed before use, the more impurities such as
sulphur that are removed from it.

Flue gas desulphurisation

Flue gas desulphurisation is based on using limestone to absorb the
sulphur dioxide and is one of the most effective methods of removal.
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