
 

12.1. Redox reactions 
 
 

 
Redox equilibria 12.1. 

Faisal has written the following notes on redox reactions in preparation for his AS exams. However there are 
a few mistakes, many of which are commonly seen in exam answers. Help Faisal learn from his mistakes by 
correcting the errors so that he has an accurate set of notes to revise from. (10 marks) 

 
Redox reactions 

 

Oxidation is the loss of electrons; the oxidation state decreases  

Reduction is the gain of electrons; the oxidation state increases 

An oxidising agent oxidises something and is itself reduced 

A reducing agent reduces something and is itself oxidised 

 

 

e.g.  Fe2O3 + 3 CO → 2 Fe + 3 CO2 

 

 

Rules for balancing redox reactions 

1. Use oxidation states to identify the species undergoing oxidation or reduction. 

Fe2O3 → Fe  reduction CO → CO2  oxidation 

2. Balance the atoms undergoing oxidation or reduction. 

 Fe2O3 → 2 Fe CO → CO2 

3. Balance the oxygen atoms by adding H2O. 

 Fe2O3 → 2 Fe + 3 H2O H2O + CO → CO2 

4. Balance the hydrogen atoms by adding H+. 

 6 H+ + Fe2O3 → 2 Fe + 3 H2O H2O + CO → CO2 + 2 H+ 

5. Balance the electrons. 

 6 e– + 6 H+ + Fe2O3 → 2 Fe + 3 H2O 2 e– + H2O + CO → CO2 + 2 H+ 

6. Multiply either half equation to make sure that the no. of electrons in each half 

equation match. 

 6 e– + 6 H+ + Fe2O3 → 2 Fe + 3 H2O 6 e– + 3 H2O + 3 CO → CO2 + 6 H+  

7. Combine to get the full redox equation. 

6 e– + 6 H+ + Fe2O3 + 3 H2O + 3 CO → 2 Fe + 3 H2O + 3 CO2 + 6 H+ +  6 e– 

8. Cancel out anything that appears on both sides of the equation. 

6 e– + 6 H+ + Fe2O3 + 3 H2O + 3 CO → 2 Fe + 3 H2O + 3 CO2 + 6 H+ +  6 e– 

Fe2O3 + 3 CO → 2 Fe + 3 CO2 

Fe2O3 is reduced and is therefore 
acting as a reducing agent; 
CO is oxidised and is therefore 
acting as an oxidising agent. 
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12. Redox equilibria answers 

 
 

 
Redox equilibria answers 

12.1. Redox reactions 

Corrections shown in red and circled.  (10 marks; 1 mark for each correct correction made) 

  

  
Redox reactions 

 

Oxidation is the loss of electrons; the oxidation state increases 

Reduction is the gain of electrons; the oxidation state decreases 

An oxidising agent oxidises something and is itself reduced 

A reducing agent reduces something and is itself oxidised 

 

 

e.g.  Fe2O3 + 3 CO → 2 Fe + 3 CO2 

 

 

Rules for balancing redox reactions 

1. Use oxidation states to identify the species undergoing oxidation or reduction. 

Fe2O3 → Fe  reduction CO → CO2  oxidation 

2. Balance the atoms in each undergoing oxidation or reduction. 

Fe2O3 → 2 Fe CO → CO2 

3. Balance the oxygen atoms by adding H2O. 

Fe2O3 → 2 Fe + 3 H2O H2O + CO → CO2 

4. Balance the hydrogen atoms by adding H+. 

6 H+ + Fe2O3 → 2 Fe + 3 H2O H2O + CO → CO2 + 2 H+ 

5. Balance the electrons. 

6 e– + 6 H+ + Fe2O3 → 2 Fe + 3 H2O H2O + CO → CO2 + 2 H+ +  2 e– 

6. Multiply either half equation to make sure that the no. of electrons in each half 

equation match. 

6 e– + 6 H+ + Fe2O3 → 2 Fe + 3 H2O 3 H2O + 3 CO → 3 CO2 + 6 H+ +  6 e– 

7. Combine to get the full redox equation. 

6 e– + 6 H+ + Fe2O3 + 3 H2O + 3 CO → 2 Fe + 3 H2O + 3 CO2 + 6 H+ +  6 e– 

8. Cancel out anything that appears on both sides of the equation. 

6 e– + 6 H+ + Fe2O3 + 3 H2O + 3 CO → 2 Fe + 3 H2O + 3 CO2 + 6 H+ +  6 e– 

Fe2O3 + 3 CO → 2 Fe + 3 CO2 
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Fe2O3 is reduced and is therefore 
acting as an oxidising agent; 
CO is oxidised and is therefore 
acting as a reducing agent. 


