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STEP 1

Write down equation given for balancing.

STEP 2

Over each atom, write down its oxidation state

STEP 3

Identify the elements whose oxidation numbers are changing.
STEP 4

increase in oxidation number should be equal to decrease so, multiply
both oxidizing and reducing species with suitable whole number
STEP 5

Balance the atoms whose oxidation numbers are changing.
STEP 6

Balance ‘O’ atoms by adding water to deficient side.

STEP 7

Balance ‘H’ atoms.

If reaction is in neutral medium,
Hydrogens will automatically be balanced.
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multiply both oxidizing and reducing species with suitable whole number

+7 -2 -1 +2 0
MnOys™ (aq) + Br™ (aq) ——» Mn?" + Bra(g)
Total Total

decrease 5 increase 2

2MnOy (aq) + 10Br” (aq) ——» Mn?" + Bra(g)

STEP 5: Balance atoms that are getting oxidized or reduced
Balance the atoms whose oxidation numbers are changing.

2MnOy (aq) + 10Br” (aq) ——» 2Mn?" + Bra(g)
2MnOy (aq) + 10Br” (aq) ——» 2Mn?" + 5Br(g)
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STEP 4: Balance change in oxidation number @ SuCm‘i'T(SamisiryLIVE

increase in oxidation number should be equal to decrease so,
multiply both oxidizing and reducing species with suitable whole number

+7 -2 -1 +2 0
MnOys™ (aq) + Br™ (aq) ——» Mn?" + Bra(g)

Total Total
decrease 5 increase 2

2MnOy (aq) + 10Br” (aq) ——» Mn?" + Bra(g)

STEP 5: Balance atoms that are getting oxidized or reduced
Balance the atoms whose oxidation numbers are changing.

2MnOy (aq) + 10Br” (aq) ——» 2Mn?" + Bra(g)
2MnOy (aq) + 10Br” (aq) ——» 2Mn?" + 5Br(g)

STEP 6: Balance ‘O’ atoms.
Balance ‘O’ atoms by adding water to deficient side.
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multiply both oxidizing and reducing species with suitable whole number

+7 -2 -1 +2 0
MnOys™ (aq) + Br™ (aq) ——» Mn?" + Bra(g)
Total Total

decrease 5 increase 2

2MnOy (aq) + 10Br” (aq) ——» Mn?" + Bra(g)

STEP 5: Balance atoms that are getting oxidized or reduced
Balance the atoms whose oxidation numbers are changing.

2MnOy (aq) + 10Br” (aq) ——» 2Mn?" + Bra(g)
2MnOy (aq) + 10Br” (aq) ——» 2Mn?" + 5Br(g)

STEP 6: Balance ‘O’ atoms.
Balance ‘O’ atoms by adding water to deficient side.

2MnOy (aq) + 10Br” (aq) ——» 2Mn?" + 5Br(g)
LHS: 8 Oxygen Atom RHS: NO Oxygen Atom
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increase in oxidation number should be equal to decrease so,
multiply both oxidizing and reducing species with suitable whole number

+7 -2 -1 +2 0
MnOys™ (aq) + Br™ (aq) ——» Mn?" + Bra(g)
Total Total

decrease 5 increase 2

2MnOy (aq) + 10Br” (aq) ——» Mn?" + Bra(g)

STEP 5: Balance atoms that are getting oxidized or reduced
Balance the atoms whose oxidation numbers are changing.

2MnOy (aq) + 10Br” (aq) ——» 2Mn?" + Bra(g)
2MnOy (aq) + 10Br” (aq) ——» 2Mn?" + 5Br(g)

STEP 6: Balance ‘O’ atoms.
Balance ‘O’ atoms by adding water to deficient side.

2MnOy (aq) + 10Br” (aq) ——» 2Mn?" + 5Br(g)
LHS: 8 Oxygen Atom RHS: NO Oxygen Atom

| to RHS, Add 8H:0 Molecules |
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increase in oxidation number should be equal to decrease so,
multiply both oxidizing and reducing species with suitable whole number

+7 -2 -1 +2 0
MnOys™ (aq) + Br™ (aq) ——» Mn?" + Bra(g)
Total Total

decrease 5 increase 2

2MnOy (aq) + 10Br” (aq) ——» Mn?" + Bra(g)

STEP 5: Balance atoms that are getting oxidized or reduced
Balance the atoms whose oxidation numbers are changing.

2MnOy (aq) + 10Br” (aq) ——» 2Mn?" + Bra(g)
2MnOy (aq) + 10Br” (aq) ——» 2Mn?" + 5Br(g)

STEP 6: Balance ‘O’ atoms.
Balance ‘O’ atoms by adding water to deficient side.

2MnOy (aq) + 10Br” (aq) ——» 2Mn?" + 5Br(g)
LHS: 8 Oxygen Atom RHS: NO Oxygen Atom

| to RHS, Add 8H:0 Molecules |

2MnOy (aq) + 10Br” (aq) ——» 2Mn?" + 5Br(g) + 8H0(1)
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Add ‘H"” lons to Hydrogen deficient side.
2MnOy (aq) + 10Br” (aq) ——» 2Mn?" + 5Br(g) + 8H0(1)
LHS: NO Hydrogen atoms RHS: 16 Hydrogen atoms

| to LHS, Add 16 H* lons |
2MnOy (aq) + 10Br” (aq) + 16HF ——» 2Mn*" + 5Br2(g) + 8H20(1)
EQUATION IS BALANCED
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Add ‘H"” lons to Hydrogen deficient side.

2MnOy (aq) + 10Br” (aq) ——» 2Mn?" + 5Br(g) + 8H0(1)

LHS: NO Hydrogen atoms RHS: 16 Hydrogen atoms

| to LHS, Add 16 H* lons |

2MnOy (aq) + 10Br” (aq) + 16HF ——» 2Mn*" + 5Br2(g) + 8H20(1)
EQUATION IS BALANCED
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Balance Reation by Oxidation Number Method in basic medium
Zn (s) + NO3 (ag) ——» Zn>*'(aq) + NH4" (aq)




Example: @ ChemistryLIVE
Balance Reation by Oxidation Number Method in basic medium B
Zn () + NOs (aq) ——> Zn*'(aq) + NH4' (ag)

Solution:

5 STEP 1: Write the given equation
Write down equation given for balancing.

Zn (s) + NO3 (ag) ——» Zn**(aq) + NH4" (aq)
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Balance Reation by Oxidation Number Method in basic medium
Zn (s) + NO3 (ag) ——» Zn>*'(aq) + NH4" (aq)

Solution:

STEP 1: Write the given equation
Write down equation given for balancing.

Zn (s) + NO3 (ag) ——» Zn**(aq) + NH4" (aq)

STEP 2: Calculate and write oxidation steates
Over each atom, write down its oxidation state
+5 -2 +

0 2 -3
Zn (s) + NO3 (ag) ——» Zn**(aq) + NH4" (aq)




Example:

Balance Reation by Oxidation Number Method in basic medium
Zn (s) + NO3 (ag) ——» Zn>*'(aq) + NH4" (aq)

Solution:

STEP 1: Write the given equation
Write down equation given for balancing.

Zn (s) + NO3 (ag) ——» Zn**(aq) + NH4" (aq)

STEP 2: Calculate and write oxidation steates
Over each atom, write down its oxidation state
+5 -2 +2 -3

0
Zn (s) + NO3 (ag) ——» Zn**(aq) + NH4" (aq)
STEP 3: Identify species undergoing oxidation/reduction
Identify the elements whose oxidation numbers are changing.
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Example:

Balance Reation by Oxidation Number Method in basic medium
Zn (s) + NO3 (ag) ——» Zn>*"(aq) + NH4" (aq)

Solution:

STEP 1: Write the given equation
Write down equation given for balancing.

Zn (s) + NO3 (ag) ——» Zn**(aq) + NH4" (aq)

STEP 2: Calculate and write oxidation steates
Over each atom, write down its oxidation state
+5 -2 +2

Zn (s) + NOs3 (ag) —» Zn**(aq) + NH4Jr )
STEP 3: Identify species undergoing oxidation/reduction
Identify the elements whose oxidation numbers are changing.

+5 -2 +2

Zn (s) + NO3 (aq) —» Zn**(aq) + NH4+ (aq)

| Oxidation

O.N increase by 2 per atom, Total 2x1 = 2
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Example:

Balance Reation by Oxidation Number Method in basic medium
Zn (s) + NO3 (ag) ——» Zn>*'(aq) + NH4" (aq)

Solution:

STEP 1: Write the given equation
Write down equation given for balancing.

Zn (s) + NO3 (ag) ——» Zn**(aq) + NH4" (aq)

STEP 2: Calculate and write oxidation steates
Over each atom, write down its oxidation state
+5 -2 +2

Zn (s) + NOs3 (ag) —» Zn**(aq) + NH4Jr )
STEP 3: Identify species undergoing oxidation/reduction
Identify the elements whose oxidation numbers are changing.

O.S. decreases by 8 per atom, Total 8

| Reduction ‘1'
+5 -2 +2
Zn (s) + NO3 (aq) —» Zn**(aq) + NH4+ (aq)

| Oxidation

O.N increase by 2 per atom, Total 2x1 = 2
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Balance Reation by Oxidation Number Method in basic medium
Zn (s) + NO3 (ag) ——» Zn>*'(aq) + NH4" (aq)
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STEP 1: Write the given equation
Write down equation given for balancing.

Zn (s) + NO3 (ag) ——» Zn**(aq) + NH4" (aq)

STEP 2: Calculate and write oxidation steates
Over each atom, write down its oxidation state
+5 -2 +2

Zn (s) + NOs3 (ag) —» Zn**(aq) + NH4Jr )
STEP 3: Identify species undergoing oxidation/reduction
Identify the elements whose oxidation numbers are changing.

O.S. decreases by 8 per atom, Total 8

| Reduction ‘1'
+5 -2 +2
Zn (s) + NO3 (aq) —» Zn**(aq) + NH4+ (aq)

| Oxidation

O.N increase by 2 per atom, Total 2x1 = 2
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STEP 4: Balance change in oxidation number @ SuCm‘i:r(samisiryLIVE
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increase in oxidation number should be equal to decrease so,
multiply both oxidizing and reducing species with suitable whole number




STEP 4: Balance change in oxidation number

increase in oxidation number should be equal to decrease so,

multiply both oxidizing and reducing species with suitable whole number
+5 -2 +

0 2 -3
Zn (s) + NO3 (ag) ——» Zn*'(aq) + NH4" (aq)
Total Total
increase 2  decrease 8
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STEP 4: Balance change in oxidation number @ SuCm‘i:r(samisiryLIVE
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increase in oxidation number should be equal to decrease so,
muItipIy both oxidizing and reducing species with suitable whole number

+5 -2
Zn (s) +NO3 (aq) —>» an*(aq) + NH4+ (aq)
Total Total
|ncrease 2 cjgc_rzease 8

4Zn (s) +NO3 (ag) —» Zn2+(aq) o NH4+ (aq)
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increase in oxidation number should be equal to decrease so,
muItipIy both oxidizing and reducing species with suitable whole number

+5 -2
Zn (s) +NO3 (aq) —>» an*(aq) + NH4+ (aq)
Total Total
|ncrease 2 cjgc_rzease 8

4Zn (s) +NO3 (ag) —» Zn2+(aq) o NH4+ (aq)

STEP 5: Balance atoms that are getting oxidized or reduced
Balance the atoms whose oxidation numbers are changing.
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muItipIy both oxidizing and reducing species with suitable whole number

+5 -2
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Total Total
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4Zn (s) +NO3 (ag) —» Zn2+(aq) o NH4+ (aq)
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4Zn (s) +NO3 (ag) —» Zn2+(aq) + NH4+(aq)




STEP 4: Balance change in oxidation number @ SuCm‘i'T(SamisiryLIVE

LIVE chemistry classes for....
JEE-Advance/JEE-Main/NEET

increase in oxidation number should be equal to decrease so,
muItipIy both oxidizing and reducing species with suitable whole number
+5 -2
Zn (s) +NO3 (aq) —>» an*(aq) + NH4+ (aq)
Total Total
|ncrease 2  decrease 8
+5 -2

4Zn (s) +NO3 (ag) —» an*(aq) o NH4+ (aq)

STEP 5: Balance atoms that are getting oxidized or reduced

Balance the atoms whose oxidation numbers are changing.
+5 2

4Zn (s) +NO3 (ag) —» an*(aq) + NH4+(aq)
+5 2

4Zn (s) +NO3 (ag) —>» 4Zn2+(aq) + NH4+(aq)
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increase in oxidation number should be equal to decrease so,
muItipIy both oxidizing and reducing species with suitable whole number

+5 -2
Zn (s) +NO3 (aq) —>» an*(aq) + NH4+ (aq)
Total Total
|ncrease 2 (L_ec_rzease 8

4Zn (s) +NO3 (ag) —» an*(aq) o NH4+ (aq)

STEP 5: Balance atoms that are getting oxidized or reduced

Balance the atoms whose oxidation numbers are changing.
+5 -2

4Zn (s) +NO3 (ag) —» an*(aq) + NH4+(aq)
+5 -2
4Zn (s) +NO3 (ag) —>» 4Zn2+(aq) + NH4+(aq)

STEP 6: Balance ‘O’ atoms.
Balance ‘O’ atoms by adding water to deficient side.




STEP 4: Balance change in oxidation number
increase in oxidation number should be equal to decrease so,
muItipIy both oxidizing and reducing species with suitable whole number
+5 2
Zn (s) +NO3 (aq) —>» ZnZ*(aq) + NH4+ (aq)
Total Total
|ncrease 2  decrease 8
+5 2

4Zn (s) +NO3 (ag) —» ZnZ*(aq) o NH4+ (aq)

STEP 5: Balance atoms that are getting oxidized or reduced

Balance the atoms whose oxidation numbers are changing.
+5 -2

4Zn (s) +NO3 (ag) —» ZnZ*(aq) + NH4+(aq)
+5 -2

4Zn (s) +NO3 (ag) —>» 4Zn2*(aq) + NH4+(aq)

STEP 6: Balance ‘O’ atoms.

Balance ‘O’ atoms by adding water to deficient side.
+5 -2

4Zn (s) + NO3 (aq) —» 4Zn2*(aq) + NH4*(aq)
LHS: 3 Oxygen Atom RHS: NO Oxygen Atom
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increase in oxidation number should be equal to decrease so,

muItlpIy both oxidizing and reducing spemes with suitable whole number
+5 -2

Zn (s) +NO3 (aq) —>» an*(aq) + NH4+ (aq)
Total Total

|ncrease 2  decrease 8
+5 -2

4Zn (s) +NO3 (ag) —» an*(aq) o NH4+ (aq)

STEP 5: Balance atoms that are getting oxidized or reduced

Balance the atoms whose oxidation numbers are changing.
+5 -2

4Zn (s) +NO3 (ag) —» an*(aq) + NH4+(aq)
+5 -2
4Zn (s) +NO3 (ag) —>» 4Zn2*(aq) + NH4+(aq)

STEP 6: Balance ‘O’ atoms.
Balance ‘O’ atoms by adding water to deficient side.
+5 -2

4Zn (s) + NO3 (aq) —» 4Zn2*(aq) + NH4*(aq)
LHS: 3 Oxygen Atom RHS: NO Oxygen Atom

| to RHS, Add 3 HzO Molecules|
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increase in oxidation number should be equal to decrease so,
muItlpIy both oxidizing and reducing species with suitable whole number

+5 -2 +2
Zn (s) + NO3 (ag) ——» Zn**(aq) + NH4+ (aq)
Total Total
|ncrease 2 (igcrzease 8

4Zn (s) +NO3 (ag) —» an*(aq) o NH4+ (aq)

STEP 5: Balance atoms that are getting oxidized or reduced

Balance the atoms whose oxidation numbers are changing.
+5 -2

4Zn (s) +NO3 (ag) —» an*(aq) + NH4+(aq)
+5 -2
4Zn (s) +NO3 (ag) —>» 4Zn2*(aq) + NH4+(aq)

STEP 6: Balance ‘O’ atoms.
Balance ‘O’ atoms by adding water to deficient side.

+5 -2
4Zn (s) + NO3 (aq) —» 4Zn2*(aq) + NH4*(aq)
LHS: 3 Oxygen Atom RHS: NO Oxygen Atom
' to RHS, Add 3 Hz0 Molecules\

+5 -2

4Zn (s) +NO3 (aq) —» 4Zn2+(aq) + NH4+ (ag)+ 3H20
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Add ‘H"” lons to Hydrogen deficient side.




STEP 7: Balance ‘H’ atoms using ‘H*’ lons. @ ChemistryLIVE
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Add ‘H"” lons to Hydrogen deficient side.
+5 -2 +2

0 -3
47n (s) + NOs (aq) ——» 4Zn**(aq) + NH4" (ag)+ 3H20
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STEP 7: Balance ‘H’ atoms using ‘H*’ lons. @ ChemistryLIVE

Add ‘H"” lons to Hydrogen deficient side.
+5 -2 +2

0 -3
47n (s) + NOs (aq) ——» 4Zn**(aq) + NH4" (ag)+ 3H20
LHS: NO Hydrogen atoms RHS: 10 Hydrogen atoms
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Add ‘H"” lons to Hydrogen deficient side.

0 +5 -2 +2 E3)
47n (s) + NOs (aq) ——» 4Zn**(aq) + NH4" (ag)+ 3H20
LHS: NO Hydrogen atoms RHS: 10 Hydrogen atoms

‘ to LHS, Add 10 H20 molecules and to RHS add 10 OH" lons




STEP 7: Balance ‘H’ atoms using ‘H*’ lons. @ ChemistryLIVE

LIVE chemistry classes for.
Add ‘H” lons to Hydrogen deficient side. WP ey
+5 -2

4Zn (s) +NO3 (aq) —» 4Zn2+(aq) + NH4+ (ag)+ 3H20
LHS: NO Hydrogen atoms RHS: 10 Hydrogen atoms

‘ to LHS, Add 10 H20 molecules and to RHS add 10 OH" lons ‘

+5 -2 +2

4Zn (s) +NO3 (ag) + 10HO ——» 4Zn2+(aq) + NH4" (ag) + 3H20 + 100H"




STEP 7: Balance ‘H’ atoms using ‘H*’ lons. @ ChemlsiryLIVE

Add ‘H” lons to Hydrogen deficient side. Wedrnemeie .
+5 -2

4Zn (s) + NO3 (ag) —» 4Zn2+(aq) + NH4+ (aq)+ 3H20

LHS: NO Hydrogen atoms RHS: 10 Hydrogen atoms

‘ to LHS, Add 10 H20 molecules and to RHS add 10 OH" lons ‘
+5 -2 +2

47n (s) + NOY (ag) + 10H20 —» 47n*(aq) + NH#* (aq) + 3H20 + 100H"
NETT EQUATION:

+5 -2 +2

4Zn (s) +NO3 (aq) + TH2O ——» 4Zn2+(aq) + NH4' (aq) + 100H"




STEP 7: Balance ‘H’ atoms using ‘H*’ lons. @ ChemlsiryLIVE
Add ‘H” lons to Hydrogen deficient side. WEGeTsty b,
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+5 -2

4Zn (s) +NO3 (aq) —» 4Zn2+(aq) + NH4+ (ag)+ 3H20
LHS: NO Hydrogen atoms RHS: 10 Hydrogen atoms

‘ to LHS, Add 10 H20 molecules and to RHS add 10 OH" lons ‘

+5 -2 +2

47n (s) + NO3(aq) + 10H20 —» 4Zn* (aq) + NH4"(aq) + 3H20 + 100H"
NETT EQUATION:

+5 -2 +2

4Zn (s) +NO3 (aq) + TH2O ——» 4Zn2+(aq) + NH4' (aq) + 100H"
EQUATION IS BALANCED
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