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Acids and their uses

 in pictures

Use this poster to help you revise the applications of acids. Acids can be strong or weak. 
Strong acids are completely ionised in solution whereas weak acids are only partly ionised 
in solution. Some acids are organic, whereas mineral acids are inorganic acids

Hydrochloric and 
hydrofluoric acid

                          

Hydrochloric acid is a strong, highly corrosive acid. 
It has many industrial and laboratory uses, such as 
producing polyvinyl chloride (PVC), leather processing, 
steel production, and the purification of table salt. 
Hydrochloric acid is also a component of gastric acid in 
the stomach, where it is used in digestion.

Hydrofluoric acid is a weak acid, albeit highly 
corrosive. Hydrofluoric acid dissolves glass and metals, 
so it has to be stored in plastic containers. Hydrofluoric 
acid is used for etching glass, industrial cleaning of 
metals and the manufacture of electronics. It is also 
used to synthesise fluorinated compounds such as 
Teflon and Prozac. 

Phosphoric acid

      

Phosphoric acid is a weak tribasic acid. This means 
that phosphoric acid can donate up to three protons 
per molecule.

The majority of phosphoric acid produced is used in 
the manufacture of fertilisers. Other uses include the 
production of activated carbon (which is used to clean 
sewage), as an acidifying agent in food (additive E338 
within the European Union), and in anti-rust treatment.

Citric acid

      

Citric acid gets its name because it is found in citrus fruits, such as 
oranges and lemons. It is a weak organic acid.

Citric acid is widely used to flavour and acidify foods. It was given 
the code E330 by the European Food Safety Authority, signifying it is 
safe and approved for use in foods within the EU. 

In the future, citric acid may also be used as an acidifying agent in 
the production of biodegradable bioplastics from waste milk. 

Lactic acid

      

Lactic acid is a waste product of anaerobic respiration. Ordinarily 
our cells respire aerobically (i.e. using oxygen). However, when the 
oxygen supply is low, anaerobic respiration takes place and lactic acid 
builds up in the muscles, causing stitches and cramps. 

Lactic acid is also produced by bacteria that live in our mouths, 
causing tooth decay. 

Medically, lactic acid is used to make Ringer’s lactate solution. 
This solution is used in fluid resuscitation in patients who have lost 
a lot of blood, and to wash eyes following chemical burns. Ringer’s 
lactate solution is listed on the World Health Organization’s list of 
essential medicines.

Carbonic acid

      

Carbonic acid is a weak acid, produced when carbon dioxide dissolves 
in water. Carbonic acid exists in equilibrium with water and aqueous 
carbon dioxide. Only a small proportion of dissolved carbon dioxide 
will react to form carbonic acid.
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Carbon dioxide emissions from burning fossil fuels have been 
dissolving in the sea, causing a drop in pH. This has led to the 
destruction of coral reefs and marine life. 

Fizzy drinks contain carbonic acid. The first carbonated drink was 
prepared by Joseph Priestley, who was both a clergyman and a 
chemist. Priestley never saw the potential for carbonated drinks and 
it was a few years later before they became commercialised. 

Carbonic acid is also responsible for limestone erosion and 
producing stalagmites and stalactites. 

Ethanoic acid

      

Ethanoic acid, also known as acetic acid, is found in vinegar. Wine 
that has turned sour contains ethanoic acid, due to the oxidation of 
ethanol by oxygen from the air.

Sulfuric acid

      

Sulfuric acid is a strong dibasic acid. It is widely used in the chemical industry as 
a catalyst for reactions, such as esterification and nitration. As well as a catalyst, 
sulfuric acid is a reagent in many reactions, including the sulfonation of benzene 
(see below). Sulfuric acid is used in car batteries.
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When sulfuric acid donates a proton, the resultant anion, hydrogensulfate, is 
stabilised by resonance, meaning that the negative charge is shared between 
more than one oxygen atom. The stability of this anion is what makes sulfuric acid 
a strong acid.

Nitric acid

      

Nitric acid is a strong acid, commonly used as an oxidant in the laboratory. It is 
also used in organic chemistry to introduce nitro (–NO2) functional groups into 
compounds. Nitro groups are important in the creation of many dyes, explosives and 
pharmaceuticals. The nitration of benzene to form nitrobenzene can be seen below: 
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Nitric acid is also used to purify carbon nanotubes, and in mass spectrometry to 
analyse trace metals in solution.
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For further reading and practice exam questions about acids and pH, see these past issues of Chemistry review:

‘Acids, bases, pH and buffers’, Vol. 14, No. 3, pp. 6–8.

‘Keep in Contact’, Vol. 15, No. 3, pp. 12–13 (contact 
process, yield, equilibrium, and uses of sulfuric acid).

‘Sulfuric acid’, Vol. 18, No. 4, pp. 11–13.

‘Acids, alkalis and pH’, Vol. 27, No. 1, pp. 24–27.

Online archive 

Mineral acids Organic acids


