Acids and bases text

What are acids?

Acids are very common substances that are used widely in everyday life. Some occur naturally, and some are synthetic or man-made. Some acids can be dangerous because they are corrosive, they can eat away metals and burn your skin. Car batteries, for example, contain sulfuric acid (H2SO4); and hydrochloric acid (HCl) is used to clean mortar from bricks. However, many acids are safe to eat and drink. They have a sour taste, for example, citrus fruits and tomatoes which contain citric acid. Yoghurt contains lactic acid, vinegar contains acetic acid, and grapes contain tartaric acid. The bubbles in soft drinks are due to carbon dioxide which dissolves in water to form carbonic acid. The hydrochloric acid in your stomach is essential for digestion, and the DNA that makes you different from everybody else is deoxyribonucleic acid.

Acids on your skin sting because they are corrosive and attack your body tissues. This is why lemon juice stings if you get it in a cut on your finger. And bees and ants sting because they inject you with formic acid. You can eat fruit which contains acids because the acid is very dilute. A dilute acid is one which contains a large amount of water and a small amount of acid. The opposite of dilute is concentrated, and concentrated acids need to be handled with care.

What are bases?

Bases are used in the home for two purposes. They neutralize (cancel out the effect of) acids. For example, toothpaste is a weak base used to neutralize the acids formed by plaque bacteria on your teeth. Bases are also used to dissolve grease and dirt. Oven cleaners and drain cleaners usually contain caustic soda (sodium hydroxide, NaOH) which dissolves grease. Other household cleaners contain ammonia, which can be used to remove dirt from floors or clean windows. Bases which are soluble in water are called alkalis. The reason they feel soapy is because they turn the oils on your skin into soap.

Indicators

Some solutions are acidic and some are basic, while others are neutral (not acidic or basic). For example tap water is usually neutral.

A quick way to tell whether a solution is acidic or basic is to use an acid-base indicator. Such substances indicate when an acid or base is present by changing their colour.

Some indicators occur naturally in dyes in plants. For example, litmus comes from lichens, which grow on the bark of trees and on rocks. In an acidic solution, litmus turns red; and in a basic solution it turns blue. There are also a number of synthetic or man-made indicators. One of these is bromothymol blue (bro-mo-thy-mol).

To be sure that a substance is an acid (or a base) you must observe a change in the colour of an indicator. Suppose you test a solution with bromothymol blue, and it stays blue. You cannot say from this that the solution is basic. It could be water. You would need to use another indicator, e.g. red litmus, and see if it changes colour in the solution.

Most indicators have only two colours, but Universal indicator is a mixture of several different indicators. Because of this, universal indicator can be many different colours, depending on how acidic or basic the solution is.
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