
The pH Scale 

How acidic or alkaline a substance is (the pH of the substance) can be measured using 

the pH scale, a continuous range that stretches from below 0 to above 14.  

Most common pH values occur between 0 and 14. 

Acids have a pH less than 7.   

Alkalis have a pH more than 7.   

Pure water and neutral solutions have a pH equal to 7 

 

 

Indicators 

To test pH you can use: 

 pH paper 

 universal indicator  

 pH meter  
 

Lab acids 

Hydrochloric acid (HCl) 

Nitric acid (HNO3) 

Sulphuric acid (H2SO4) 

 

Lab alkalis 

Sodium hydroxide (NaOH) 

Potassium hydroxide (KOH) 

Ammonia (NH3) 



Household acids 

Vinegar 

Lemon juice 

Soda water 

Lemonade / coca cola 

 

Household alkalis 

Bleach 

Bicarbonate of soda 

Detergent 

Oven cleaner 

 

H+ and OH- ions 

Acidic and alkaline solutions can conduct electricity because they have ions that are 

free to carry charge. 

An acid solution contains hydrogen ions, H+(aq). 

An acidic solution contains more H+(aq) ions than pure water. 

An alkaline solution contains hydroxide, OH-(aq) ions. 

An alkaline solution contains more OH-(aq) ions than pure water. 

The concentration of ions in water is small. 

In water and neutral solutions the concentration of H+(aq) and OH-(aq) ions is the same. 

Look at the formulae of these acids. They all contain H+ ions. 

Acid name Formula Ionic formula 

Hydrochloric acid HCl H+(aq) Cl-(aq) 

Sulphuric acid H2SO4 2H+(aq) SO4
2-(aq) 

Nitric acid HNO3 H+(aq) NO3
-(aq) 

 



When an acid is diluted the concentration of H+ ions is decreased and the pH increases 

towards 7. 

Look at the formulae of these alkalis. They all contain OH- ions. 

Alkali name Formula Ionic formula 

Sodium hydroxide NaOH Na+(aq) OH-(aq) 

Calcium hydroxide Ca(OH)2 Ca2+(aq) 2OH-(aq) 

Lithium hydroxide LiOH Li+(aq) OH-(aq) 
 

The reaction of hydrogen ions and hydroxide ions form water. 

H+(aq)           +          OH-(aq)    H2O(l) 

 

When an alkali is diluted the concentration of OH- ions is decreased and the pH 

decreases towards 7. 

The more concentrated an acid or alkali the better it conducts.  

 

Dilution 

Effect of dilution by water: 

 Acid Alkali 

Acidity/alkalinity Reduces Reduces 

pH Increases towards 7 Decreases towards 7 

Concentration of ions Decreases H+ Decreases OH- 
 

Metal Oxides or hydroxides 

Group 1 or 2 metal oxides or hydroxides which dissolve in water produce alkaline 

solutions 

Insoluble metal oxides will not affect the pH. 

Non-metal Oxides 

Non-metal oxides dissolve in water to produce acid solutions 

 

 



Acid Rain 

Sulphur dioxide reacts with water in the atmosphere to produce acid rain.   

Acid rain: 

 erodes stone buildings / structures 

 corrodes metal bridges / structures 

 damages soil, plants and trees  

 kills / poisons animal life. 

 

Neutralisation 

Neutralisation is the reaction of acids with neutralisers. 

The reaction of an acid with an alkali is an example of neutralisation.   

Some everyday examples of neutralisers include reducing acidity in soil by adding lime 

and treating acid indigestion with tablets. 

Neutralisation moves the pH of an acid towards 7. 

Neutralisation moves the pH of an alkali towards 7. 

The reaction of H+(aq) to form water is an example of neutralisation.   

 

Reactions of acids 

A base is a substance which neutralises an acid, forming water. 

An alkali is a base that has dissolved in water. 

 

Acid     +     metal hydroxide    salt     +     water 

Acid     +     metal oxide    salt     +     water 

Acid   +   metal carbonate    salt     +     water     +     carbon dioxide 

 

Forming and naming salts 

The definition of a salt is a substance in which the hydrogen ion of an acid has been 

replaced by a positive ion (metal or the ammonium ion).   



 

The type of salt produced in a neutralisation reaction depends on the type of acid used: 

Acid used Salt produced 

hydrochloric acid chloride 

sulphuric acid sulphate 

nitric acid nitrate 

phosphoric acid phosphate 

carbonic acid carbonate 

  

The first part of the name comes from the metal, the second from the acid. 

E.g.  magnesium hydroxide  +  hydrochloric acid    magnesium chloride  +  water 

sodium carbonate  +  sulphuric acid    sodium sulphate  +  water  +  carbon dioxide 

When written as ionic equations, the spectator ions (those that do not take part in the 

reaction) can be omitted: 

With spectator ions:  Na+OH-  +  H+Cl-    Na+Cl-  +  H2O 

Without spectator ions:  OH-  +  H+    H2O 

 

 


