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Balancing Redox Equations Using Half-Reactions 
In chemistry, a species is any kind of chemical unit involved in a process. 

In the equilibrium equation NH3 + H2O → NH4
+ + OH- , there are four species: the two molecules ………………… and 

………………… and the two ions ………………. and …………………….. . 

In this reaction:      2 Fe + 3Cl2 → 2FeCl3 

Iron is the reducing agent because …………………………………………………………………………………………………………………………………… 

Chlorine is the oxidizing agent because ………………………………………………………………………………………………………………………….. 

Oxidation: Fe → Fe3+ + 3 e− 

Reduction: Cl2 + 2 e- → 2Cl- 

Equations such as these represent half-reactions. A half-reaction is one of the two parts of a redox reaction—the 

oxidation half or the reduction half. 

To balance the chemical equation for the reaction between iron and copper sulfate solution, you could use half-

reactions.   Fe(s) + CuSO4 (aq) → Cu(s) + Fe2(SO4)3 (aq) 

  

Section 2: Balancing Redox Equations 

Molar Mass and Density 
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Balance the redox equation for the reaction below using half-reactions. 

KMnO4 (aq) + SnCl2 (aq) + HCl (aq) → MnCl2 (aq) + SnCl4 (aq) + H2O(l) + KCl(aq) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PRACTICE 
Use the half-reaction method to balance the redox equations. Begin by writing the oxidation and reduction 

half-reactions. Leave the balanced equation in ionic form. 

a- Cr2O7
-(aq) + I- (aq) → Cr3+ (aq) + I2 (s) (in acidic solution) 
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b- Mn2+ (aq) + BiO3
-(aq) → MnO4

-(aq) + Bi2+ (aq) (in acidic solution) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Challenge  N2O(g) + ClO-(aq) → NO2
- (aq) + Cl- (aq) (in basic solution) 
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