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Many chemicals are ionic, ie they consist of oppositely-charged ions.  When these compounds are dissolved in 
water the ions separate and can be treated individually.  For example, solid sodium chloride, NaCl, consists of Na+  
ions and Cl- ions, held together in a lattice by electrostatic attraction.  Sodium chloride solution contains aqueous 
Na+  and aqueous Cl-  ions which move around completely separately from each other.  When sodium chloride 
solution reacts with silver nitrate solution it is really only the Cl- ions which react with Ag+.  The other ions are 
‘spectators’.  An ionic equation includes only the ions which actually take part in the reaction.

Example

sodium chloride(aq)  +  silver nitrate(aq)  g  silver chloride(s)  + sodium nitrate(aq)

  NaCl (aq)     +    AgNO
3
  (aq)     g       AgCl (s)          +     NaNO

3
  (aq)

The chemicals which are in solution are represented as their ions:

 Na+  (aq)  +  Cl-  (aq) +  Ag+  (aq)  +  NO
3

- (aq) g  AgCl (s)  +  Na+  (aq)  + NO
3

-  (aq)

The aqueous ions which appear on both sides are then deleted to leave:

 Cl- (aq)  +  Ag+ (aq)  g  AgCl (s)

This equation shows that exactly the same reaction will occur between silver nitrate solution and any soluble 
chloride. This is the basis of the test for chloride ions.

Questions

Write ionic equations for the following reactions (the equations must balance in terms of charges and atoms):

 CuCl
2
 (aq)  +  Na

2
 CO

3
 (aq)  g  CuCO

3
  (s)  +  2NaCl (aq)

 AlCl
3
 (aq)  +  3NaOH (aq)  g  Al(OH)

3
  (s)  +  3NaCl (aq)

 2AgNO
3
 (aq)  +  CaBr

2
 (aq)  g  2AgCl (s)  +  Ca(NO

3
 )

2
  (aq)

 HCl (aq)  +  KOH (aq)   g  KCl (aq)  +  H
2
O (l)

 Mg (s)  +  CuSO
4
  (aq)  g  MgSO

4
 (aq)  +  Cu (s)

Write an ionic equation for the reaction of sodium carbonate solution with aqueous nitric acid.

Write an ionic equation for the reaction between solid copper (2) oxide and dilute hydrochloric acid.
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