
What makes an acid acidic ? 
All acids form H+ ions when we dissolve them in water. 
These make the solution acidic. 
 
 

e.g.    HCl    !     H+  +  Cl- 
 

Write an equation to show how nitric acid forms H+ ions.   

Learn these formulae ! 
H2SO4    sulphuric acid 
 

HCl      hydrochloric acid 
 

HNO3     nitric acid 

H2O 

TOPIC: Acids and Bases     
  

Acids, especially concentrated 
acids, are corrosive: you need 
eye protection and gloves. 



Learn these formulae ! 

NaOH  sodium hydroxide 

KOH     potassium hydroxide 

Ca(OH)2 calcium hydroxide 

NH3     ammonia 

All alkalis form hydroxide ions, OH-
(aq), when dissolved in 

water, making the solution alkaline. 
 

e.g.  NaOH(s)   !     Na+
(aq)  +  OH-

(aq) 

H2O  

What makes an alkali 
alkaline ? 

Some bases are soluble 
in water. We call these 
alkalis. Alkalis, especially 
concentrated ones, are 
also corrosive. 

A base is defined as a substance 
which can neutralise an acid. 
These include metal oxides, 
ammonia and metal hydroxides. 



Why acids are neutralised by alkalis: 
 
Acids produce H+

(aq) ions  (we call this being a proton donor) 
 
Alkalis produce OH-

(aq) ions. 
 
When we mix an acid and an alkali, the OH- ions can ‘grab’ 
the H+ ions and react with them (all bases can do this – we 
call it being a proton acceptor). 
 

 H+   +   OH-  !      
 
Water, which is neutral with a pH of 7, is formed when this 
reaction takes place. 

H2O 



Indicators change colour, telling us whether a solution is 
acidic or alkaline. They can’t measure pH. 

Indicators 

   ACIDIC  ALKALINE 
Litmus   red/pink  blue 
Phenolphthalein  colourless  pink 
Methyl Orange  red   yellow  

You need to 
learn these 

colours! 



The pH scale is a measure of how acidic or alkaline a 
solution is. 
 

 
 
 
 
 
 

Universal indicator is different to ordinary indicators 
because it turns different colours at different pH values, so 
it can be used to give the approximate pH of a solution (or 
a pH probe can be used to measure pH more accurately). 

Measuring pH 

strongly 
acidic 

weakly 
acidic 

weakly 
alkaline 

strongly 
alkaline 



Acids will react with all but the most 
unreactive metals. 

Reaction of Acids with Metals 

Observations: 
•  Fizzing 
•  The metal disappears 
•  Heat is given out 

A sample of the gas being produced is collected and tested. 
When a lit splint is put into the gas, the gas ignites with a 
squeaky pop noise.  This shows that the gas is hydrogen. 
 
Once the reaction is finished, if the water is allowed to 
evaporate from the remaining solution, crystals are seen to 
form. This shows that a salt has been formed. 



With hydrochloric acid: 
 
Metal + hydrochloric acid ! metal chloride + hydrogen 
 
e.g.  Zn + 2HCl ! ZnCl2 + H2 

 
 
With sulphuric acid: 
 
Metal + sulphuric acid ! metal sulphate + hydrogen 
 
e.g.  Fe + H2SO4 !  FeSO4  + H2 

 
 

Write word and symbol equations for the reaction 
magnesium with hydrochloric acid and with sulphuric acid. 
 



Acids will react with metal carbonates. 

Reaction of Acids with Metal 
Carbonates 

Observations: 
•  Fizzing 
•  The metal carbonate disappears 

A sample of the gas being produced is collected and tested. 
When the gas was shaken with limewater, the limewater 
turned milky.  This shows that the gas is carbon dioxide. 
 
Once the reaction is finished, if the water is allowed to 
evaporate from the remaining solution, crystals are seen to 
form. This shows that a salt has been formed. 



With hydrochloric acid: 
Metal carbonate + hydrochloric acid  

         ! metal chloride + carbon dioxide + water 
 

e.g.  MgCO3 + 2HCl ! MgCl2+ CO2 + H2O 

 
With sulphuric acid: 
Metal carbonate + sulphuric acid  

  ! metal sulphate + carbon dioxide + water 
 

e.g.  CuCO3 + H2SO4 !  CuSO4  + CO2 + H2O 
 

With nitric acid: 
Metal carbonate + nitric acid  

  ! metal nitrate + carbon dioxide + water 
 

e.g.  Na2CO3 + 2HNO3 !  2NaNO3  + CO2 + H2O 
 
Write word and symbol equations for the reaction of 
potassium carbonate, K2CO3, with each of the three acids. 



Acids will react with metal oxides. The 
reaction can be quite slow, so warming 
can be used to speed it up. 

Reaction of Acids with Metal Oxides 

Observations: 
•  The metal oxide disappears 

Note that there is NO fizzing, and no gas 
is produced in this reaction. 

Once the reaction is finished, if the water is allowed to 
evaporate from the remaining solution, crystals are seen to 
form. This shows that a salt has been formed. 



With hydrochloric acid: 
Metal oxide + hydrochloric acid  

           ! metal chloride + water 
 

e.g.  MgO + 2HCl ! MgCl2 + H2O 

 
With sulphuric acid: 
Metal oxide + sulphuric acid  

    ! metal sulphate water 
 

e.g.  CuO + H2SO4 !  CuSO4 + H2O 
 

With nitric acid: 
Metal oxide + nitric acid  

    ! metal nitrate + water 
 

e.g.  Li2O + 2HNO3 ! 2LiNO3 + H2O 
 
Write word and symbol equations for the reaction of zinc 
oxide, ZnO, with each of the three acids. 



Acids will react with metal 
hydroxides.  Soluble metal 
hydroxides are alkalis, e.g. sodium 
hydroxide. 

Reaction of Acids with Metal Hydroxides 

Observations: 
•  Usually none, because the acid and the alkali may both 

be colourless solutions, and the products are water and a 
salt solution which may also be colourless. 

•  The reaction gives out heat which you might be able to 
measure with a thermometer 

•  An indicator can be used to show that the acid is being 
neutralised. 



With hydrochloric acid: 
Metal hydroxide + hydrochloric acid  

    ! metal chloride + water 
 

e.g.  Ba(OH)2 + 2HCl ! BaCl2 + H2O 

 
With sulphuric acid: 
Metal hydroxide + sulphuric acid  

    ! metal sulphate + water 
 

e.g.  2NaOH + H2SO4 !  Na2SO4 + 2H2O 
 

With nitric acid: 
Metal hydroxide + nitric acid  

    ! metal nitrate + water 
 

e.g.  KOH + HNO3 ! KNO3 + H2O 
 
Write word and symbol equations for the reaction of 
calcium hydroxide, Ca(OH)2, with each of the three acids. 



Ammonia is a base, and it dissolves in water to form 
ammonium hydroxide solution, which is a alkali. 
 

 NH3(g) + H2O(l) ! NH4OH(aq) 
 
Ammonium hydroxide solution reacts with acids to 
neutralise them just like any metal hydroxide solution. 

Reaction of Acids with Ammonia 

e.g.  Ammonium hydroxide + hydrochloric acid  
    !   ammonium chloride + water 

 
 NH4OH  +  HCl !  NH4Cl  +  H2O 

Write word and symbol equations for the reaction of 
ammonia solution with sulphuric acid and with nitric acid. 


