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Resource for Week 8, Lesson 22B and 23B 
 
COMPLEX IONS 
 
A complex ion has a metal ion at its centre with a number of other molecules or ions surrounding 

it. These can be considered to be attached to the central ion by coordinate bonds (although in 

some cases, the bonding is actually more complicated than that).  

The molecules or ions surrounding the central metal ion are called ligands. Simple ligands include 

water, ammonia and chloride ions.  

 

 

 

 

 

                                                                                                Hexaaquairon (III) ion [Fe(H2O)6]3+  

 

What all these have in common is active lone pairs of electrons in the outer energy level. These 

are used to form coordinate bonds with the metal ion. All ligands are lone pair donors.   

 

Formation of complex ions  

1. When metal ions dissolve in water, the water molecules bond to the ions to form a complex ion, 

i.e. the water molecules act as ligands.  

E.g. When copper sulphate, CuSO4 (s), is dissolved in water, aqueous copper ions and sulphate 

ions are present.    

CuSO4 (s)      H2O     Cu2+ (aq)  +  SO4
2- (aq) 

Aqueous copper (II) ions are better represented as [Cu(H2O)4]2+  Tetra aqua copper (II) ion.   

Copper ion is surrounded by 4 water molecules.    

Cu2+(aq) + 4H2O (l)              [Cu(H2O)4]2+(aq) 

 

2. Complex ions can also be formed when some metal ions are dissolved in solutions containing 

ammonia, NH3, or hydroxide ions, OH-. 
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Complex ions may be formed when a precipitate dissolves in excess of solution. Complex ions 

may form when excess of reagent causes an insoluble salt to dissolve. 

E.g. When a few drops of Sodium hydroxide solution are added to a solution of Zinc chloride, a 

white precipitate, Zn(OH)2, forms, but when excess Sodium hydroxide is added, the precipitate 

dissolves and a complex ion is formed. 

 
Formal equation: 2NaOH (aq) + ZnCl2 (aq)                Zn(OH)2 (s)  +   2NaCl (aq) 

Net ionic equation:  Zn2+ (aq) + 2OH- (aq)           Zn(OH)2 (s) 

When excess NaOH is added, a complex ion is formed. 

 Zn(OH)2 (s)     +   2OH (aq)              [Zn(OH)4]2- (aq) 

 Final net ionic equation:    Zn2+ (aq)  +    4OH- (aq)               [Zn(OH)4]2- (aq) 

  

Other complex ions 
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Subject: Grade 11 CHEMISTRY 
Term: 1            Week: 8           Lesson: 22B  
Unit 11.2. Chemical and Metallic bonding       Topic: Complex ions 
Text: Complex ions  
 Practice: Reading and comprehension 

 

Introduction: 

This lesson is made up of resource text and practice exercise. 

Instruction:  
Follow the steps given below and work through the lesson. 
Step 1: Start with copying the header in your exercise book. Make sure that your Handwriting is 
neat and legible. 
Step 2: Read through the resource text and copy or make summary notes in your exercise book.   
Step 3: Do Reading skills Practice Exercise.  
Step 4: After you have completed the practice exercise, revise well and correct your mistakes, if 
you identify any.  (I will be checking your Exercise Book when you return to School).  
 
Practice Exercise 22B:  
Read the resource to answer the questions.  Copy the questions and then answer. Do not write 
answers only. Write answers as complete sentence. 
 
1. Follow the examples given in the resource to complete the following equations for the 

formation of complex ions:  

a) ___________ + ___________              [Cu(NH3)4]2+ 

b) Pb(OH2) (s) + 2OH-                __________ 

c) Zn2+ (aq) + 4NH3(aq)                ________ 

d)  _________ + ________               [Al(OH)4]- 

e) Fe3+ (aq) + SCN- (aq)             ________ 

f) _________ + _________              [Ag(NH3)2]+  

2. Sodium hydroxide is added to a precipitate of zinc hydroxide. The precipitate disappears. Write 

a balanced equation for the reaction occurring.  

3. A solution of copper sulphate has a small amount of ammonia solution added to it. A blue 

precipitate forms. When excess ammonia solution is added, the precipitate disappears. Write 

balanced equations for the reaction occurring.  

4. When silver nitrate is added to aqueous potassium chloride, a white precipitate forms. When 

aqueous ammonia is added, the precipitate disappears. Write balanced equations for the 

reactions occurring.  

You should be able to develop understanding of writing equations for the formation of 

complex ions.  


