Balancing redox equation (lon inspection method)

1) Determine species undergo oxidation and reduction

OXIDATION R

1. Loss of elections

2. Increase in the oxidation state
3. Addition of oxygen

4. Removal Of hydrogen

o 41
Na Na+ + e-
| Loss of elections

Increase in the oxidation state

250z + Oz 2503
Addition of oxygen

L] L
2NH3 Nz + 3H2

Removal 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

HJ‘U;‘.

EDUCTION

. Gain of elections
. Decrease in the

oxidation state

. Removal of oxygen
. Addition Of hydrogen

¥. 3

a
Cl + e Cl

Gain of elections

Decrease in the oxidation state

1
Coz

Remowal of oxygen

1
C +02
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2HCI

Addition Of hydrogen

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

Example 2 a) Balance the redox equation

Au3ir+ I- Au+

I

1) Determine species undergo oxidation and reduction

|—| reaction

l
I——

Aud +

|
4u-|— I

reaction

Au?* decreases its oxidation number to 0. Au®*is
I" increases its oxidation number to 0. I'is _

2) Separate the half equation
Oxidation: | — 2

Reduction: AU i Au
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3) Balance the metal at both sides
Oxidation: |'=====p- |2 (Do nothing, iodine is not a metal)
Reduction: Au?te——p  Au (Do nothing. Both sides are balanced)

4) Balance non-metal other than H and O at both sides
Oxidation: || =% |,
Reduction: Ay te— Au (Do nothing. Au are not non-metal)

5) Balance the O by adding H,0 at the other side of equation
Oxidation: 2| ==t I (Skip this part because there is no O at both sides)
Reduction: Autt==—=p Ay (Skip this part because there is no O at both sides)

6) Balance the H by adding H+ at the other side
Oxidation: 2 — la  (Skip this part because there is no H at both sides)

Reduction: Au?t == Ay (Skip this part because there is no H at both sides)

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

Oxidation: 2" == I2 +2e
| . J Initially, it is +3 on the left and
0 at the right hand side. Thus
Charge for both sides are balanced the charge is not balanced.
Reduction: Au? + 3 m—) Ay

L J
Y
Charge for both sides are balanced

8) Combine both half equations by removing the e from both equations
Oxidation: (2] e— ], +2e)

Both half equations have
Reduction: [(Au** + 3¢ = AU]. same number of e. Thus, we

can get the overall equation

Oxidation: B m— 3l; + 6e
Reduction:  2AU3" + 6@ ==p 2AU

Overall equation: " + AU3+ — I, + Au
Recheck: I= =
Au= Au=
Net Charge= Net Charge=
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