Redox reactions — half equations
Lesson 2

All redox reactions can be divided into two equations called half equations, representing the
reduction and oxidation processes of the overall redox reaction.

The following rules apply to writing half equations
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) Balance the equation for all elements other than H or O

) Balance for oxygen by adding water to the side deficient in oxygen.
) Balance for hydrogen by adding H* to the side deficient in H

) Balance for charge by adding electrons to the most positive side.
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Example Write a half equation for the reduction of Cr,0;%(aq) = Cr*(aq)

1) Balance the equation for all elements other than H or O
Cr,07%(aq) = 2Cr**(aq)

2) Balance for oxygen by adding water to the side deficient in oxygen.
Cr,07%(aq) = 2Cr**(aq) + 7H,0(l)

3) Balance for hydrogen by adding H* to the side deficient in H
Cr,07%(aq) + 14H*(aq) = 2Cr3**(aq) + 7H,0(l)

4) Balance for charge by adding electrons to the most positive side.
Cr,072(aq) + 14H*(aq) + 6e = 2Cr¥*(aq) + 7H,0(l)

Write the half equations for:

a) MnOgs(aq) / Mn?(aq)
Balance the equation for all elements other than H or O
MnOs(aq) 2 Mn*(aq)
Balance for oxygen by adding water to the side deficient in oxygen.
MnOg4(aq) = Mn?*(aq) + 4H,0(l)
Balance for hydrogen by adding H* to the side deficient in H
MnOJ(aq) + 8H*(aq) = Mn*(aq) + 4H,0(l)
Balance for charge by adding electrons to the most positive side.
MnOJ(aq) + 8H*(aq) + 5e = Mn**(aq) + 4H,0(l)

b) CHsOH(aq) / HCOOH(aq)
Balance the equation for all elements other than H or O
CHsOH (aq) - HCOOH(aq)
Balance for oxygen by adding water to the side deficient in oxygen.
H>0(l) + CHsOH (aq) = HCOOH(aq)
Balance for hydrogen by adding H* to the side deficient in H
H>0O(l) + CHsOH (ag) > HCOOH(aq) + 4H*(aq)
Balance for charge by adding electrons to the most positive side.
H>0(l) + CHsOH (aq) - HCOOH(aq) + 4H*(aq) + 4e



c) SO4* (ag)/ SOa(g)
Balance the equation for all elements other than H or O
S04 (aq) 2 SO1(g)
Balance for oxygen by adding water to the side deficient in oxygen.
S04 (aq) 2 SO4(g) + 2H,0(l)
Balance for hydrogen by adding H* to the side deficient in H
4H*(aq) + S04 (aq) = SOx(g) + 2H,0(l)
Balance for charge by adding electrons to the most positive side.
4e + 4H*(aqg) + SO (aq) = SOx(g) + 2H20(l)
d) NOs (aq) / N2Oa(g)

Balance the equation for all elements other than H or O
2NOs (ag) 2 N20a(g)
Balance for oxygen by adding water to the side deficient in oxygen.
2NOs (aq) 2 N20a(g) + 4H0(1)
Balance for hydrogen by adding H* to the side deficient in H
8H’(aq) +2NOs (aq) = N204(g) + 4H:0(l)
Balance for charge by adding electrons to the most positive side.
6e + 8H'(ag) + 2NOs (ag) = N20»(g) + 4H,0(l)
In an alkaline solutions

a) Cr072%(aq) = 2Cr**(aq)
=> write the ewuation as per acidic solutions
Cr,07%(aq) + 14H*(aq) + 6e = 2Cr**(aq) + 7H,0(l)
=> Remove H*(aq) by adding OH(aq)
Cr,05%(aq) + 14H*(aq) 140H (aq) + 6e = 2Cr**(aq) + 7H20(l) + 140H (aq)
=> Cr,07%(aq) + 14H,0(l) + 6e = 2Cr**(aq) + 7H,0(l) + 140H(aq)
=> Cancel for water
=> Cr,07%(aq) + 1bI>Q(I) +6e 2 2Cr’*(aq) + 7H,9(l) + 140H (aq)
=> Cr,07%(aq) + 7H,0(l) + 6e = 2Cr¥*(aq) + 140H (aq)
b) S0.* (aq)/ SO:(g)
2e + 2H,0(l) + SO4* (aq) = SO»(g) + 40H (aq)
c) NOs (aq) / N2Oa(g)
6e + 4H,0(l) + 2NOs™ (ag) = N,O,(g) + 80OH (aq)



