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Balancing Redox Equations Example


Problem: Balance the following redox equation in acidic solution:
Cr2O72- (aq) + NO2- (aq)  →  Cr3+ (aq) + NO3- (aq)

Solution:

· Assign oxidation numbers to each atom in the reaction:

Cr2O72- (aq) + NO2- (aq)  →  Cr3+ (aq) + NO3- (aq)

                                       +6  -2               +3 -2                   +3               +5 -2   

· Identify the species oxidized and reduced:

Cr2O72- is reduced; NO2- is oxidized

· Break into half equations:

Reduction: 
Cr2O72-  →  Cr3+ 

Oxidation:

NO2-  →  NO3-
· Balance half equations:

Reduction: 

Cr2O72-  →  Cr3+ 



(Balance Cr)
Cr2O72-  →  2Cr3+


(Balance e-)
Cr2O72- + 6e- →  2Cr3+ (6 electrons are needed: 3e- for each Cr atom)



(Add H+)
Cr2O72- + 6e- + 14H+  →  2Cr3+


(Add H2O)
Cr2O72- + 6e- + 14H+  →  2Cr3+ + 7H2O
Oxidation:


NO2-  →  NO3- 


(Balance N)
NO2-  →  NO3-


(Balance e-)
NO2-  →  NO3- + 2e-


(Add H+)
NO2-  →  NO3- + 2e- + 2H+


(Add H2O)
NO2- + H2O →  NO3- + 2e- + 2H+
· Multiply half equations by coefficients so that the #e- is equal in each half equation”
Reduction: stays the same

Cr2O72- + 6e- + 14H+  →  2Cr3+ + 7H2O

Oxidation: multiply by 3

3NO2- + 3H2O →  3NO3- + 6e- + 6H+
· Add the half equations together:

Cr2O72- + 6e- + 14H+ + 3NO2- + 3H2O →  2Cr3+ + 7H2O + 3NO3- + 6e- + 6H+
· Cancel anything on both sides; add states of matter:

Cr2O72- (aq) + 8H+ (aq) + 3NO2- (aq)  →  2Cr3+ (aq) + 4H2O (l) + 3NO3- (aq)

This is the balanced equation. 
