Balancing redox equation (lon inspection method)

1) Determine species undergo oxidation and reduction

OXIDATION REDUCTION

1. Loss of elections . Gain of elections

2. Increase In the oxidation state 2. Decrease in the

3. Addition of oxygen oxidation state

4. Removal Of hydrogen 3. Removal of oxygen
4. Addition Of hydrogen
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Increase in the oxidation state Decrease in the oxidation state
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Addition of oxygen Remowal of oxygen
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Remaval Of hydrogen Addition Of hydrogen

2) Separate the half equation

3) Balance the metal at both sides

4) Balance non-metal other than H and O at both sides

5) Balance the O by adding H20 at the other side of equation

6) Balance the H by adding H+ at the other side

7) Balance the charge by adding e- at positive side

8) Combine both half equations by removing the e from both equations

9) Recheck

Tutorial Chapter 4 Question 2

A redox reaction between oxalate ions, C2042- and permanganate ions, MnO4 in an
acidic solution produces carbon dioxide, CO2 and manganese(Il) ions, Mn?*. Write a
balanced equation for the above reaction.

1) Determine species undergo oxidation and reduction

reaction
| |
C2042- + MnQ;- CO;, + Mn?*
l i
|:|reaction

Oxidation number of C has ]:’ . CinC04% is |:|

MnOQs loss Oxygen to form Mn?*. Mn in MnOy is \:l
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2) Separate the half equation
Oxidation: —
Reduction: e

3) Balance the metal at both sides
Oxidation: (3047 =i CO; (C is not balanced)
Reduction: MnQy ==p Mn?* (Do nothing. Mn at both sides is balanced)

4) Balance non-metal other than H and O at both sides
Oxidation: C204* w==ep 2C0; (Do nothing. Cis considered as a metal)

Reduction: MnQs =—p Mn?* (Do nothing. Mn is a metal)

5) Balance the O by adding H:0 at the other side of equation

Oxidation: 2047 ey 2C0; (There is 4 O at both sides. It is balanced)
Reduction: MnOg ==—p  Mn®* + - (There is no O at the right hand side. It is not
balanced)
6) Balance the H by adding H+ at the other side
Oxidation: (3047 wmp  2C0; (Skip. There is no H at either sides)
Reduction:  MnOgs + ——p Mn?* +4H;0 (There are 8 H at the right hand side. H is not
balanced)

7) Balance the charge by adding e- at positive srde
Oxidation: (047 =———p 2C0; +

-—

Charge for both sides are balanced after are added to the +ve side
Reduction:  MnOas + 8H" + - —p Mn?'+ 4H,0 | 'Iriftfi'allf,_ i_t.-i's"‘l-'? on the left and
_ _ +2 at the right-hand side.
Thus, the charge is not
Charge for both sides are balanced after are added to the +ve side balanced
8) Combine both half equations by removing the e from both equations Both equations have different
Oxidation: (C2047 wmmp 2CO; + 2e} number of electrons. How do
you want to balance the e for
Reduction: (MnQOgs + 8H" + - @ m——p  Mn?* + 4H,0) both equations?

Oxidation: -C2041—b -C02+ .e
Reduction: [JIMnos + " + e — v + a0

Overall e ualtii:m.l\ﬂnO:H.H+ + .62042‘ —_— .an"+ .HzO +-C02

Recheck: Mn= Mn=
O= O=
H= H=
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Net Charge= Net Charge=
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