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Give observations and equations for the following reactions. 
 
1 Addition of sodium hydroxide solution drop-wise and to excess to a solution of iron(II) sulfate. 
 
 dropwise:  green solution to green precipitate 
 
 [Fe(H2O)6]2+ + 2OH– →  Fe(H2O)4(OH)2 + 2H2O 
 
 excess:  no further reaction 
 
 over time, green precipitate becomes brown precipitate 
 
 
2 Addition of ammonia solution drop-wise and to excess to a solution of copper(II) chloride. 
 
 dropwise:  blue solution to blue precipitate 
 
 [Cu(H2O)6]2+ + 2OH– →  Cu(H2O)4(OH)2 + 2H2O 
 
 excess:  blue precipitate to deep blue solution 
 
 Cu(H2O)4(OH)2 + 4NH3 →   [Cu(H2O)2(NH3)4]2+ + 2OH– + 2H2O 
 
 
3 Addition of sodium carbonate solution drop-wise and to excess to a solution of aluminium sulfate. 
 
 dropwise:  colourless solution to white precipitate and gentle bubbles 
 
 2[Al(H2O)6]3+ + 3CO3

2– →  2Al(H2O)4(OH)2 + 3H2O + 3CO2 
 
 excess:  no further reaction 
 
 
 
4 Addition of concentrated hydrochloric acid drop-wise and to excess to a solution of iron(III) chloride. 
 
 dropwise:  orange solution to yellow solution 
 
 [Fe(H2O)6]3+ + 4Cl– →  [FeCl4]– + 6H2O 
 
 excess:  no further reaction 
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