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Balancing REDOX Using Half-reactions

Exercises:

Balance the following redox reactions.  In each case 

•
(a) give the balanced half-reactions; identify the oxidation half-reaction and the reduction half-reaction.

•
(b) give the balanced net reaction.

•
(c) identify the oxidizing agent and the reducing agent.

1.  Cl2(g) + S2O32-(aq)  Cl-(aq) + SO42-(aq) in acidic solution.

2.  O3(g) + Br-(aq)  O2(g) + BrO-(aq) in basic solution.

3.  MnO4-(aq)  +  C2O42-(aq) Mn2+(aq)  +  CO2(g) in acidic solution.
4.  MnO4-(aq) + SO32-(aq) → MnO2(s) + SO42-(aq) in basic solution.
Answers:  

1.

(a) S2O32-(aq) + 5 H20  2 SO42-(aq) + 10 H+(aq) + 8 e- (oxidation half-reaction – LEO); 

Cl2(g) + 2 e-  2 Cl-(aq)  (reduction half-reaction – GER).  

(b) S2O32-(aq) + 5 H20 + 4 Cl2(g)   2 SO42-(aq) + 10 H+(aq) + 8 Cl-(aq)
(c) S2O32-(aq) is the reducing agent; Cl2(g) is the oxidizing agent.

2.
(a) Br - (aq) + H20 + 2 OH-(aq) BrO-(aq) + 2H2O + 2 e- or, after simplifying, 

Br - (aq) + 2 OH-(aq) BrO-(aq) + H2O + 2 e- (oxidation half-reaction – LEO); 

O3(g) + 2 H2O + 2 e-  O2(g) + H2O + 2 OH-(aq) or, after simplifying, 

O3(g) + H2O + 2 e-  O2(g) + 2 OH-(aq) (reduction half-reaction – GER).  

(b)  Br - (aq) + O3(g)  BrO-(aq) + O2(g)
(c) Br - (aq) is the reducing agent; O3(g) is the oxidizing agent.

3. 

Answer:  2MnO4- + 16H+ + 5C2O42- → 2Mn2+ + 8H2O + 10CO2
4. 

Answer:  2MnO4-(aq) + 3SO32-(aq) + H2O → 2MnO2(s) + 3SO42-(aq) + 2OH-
