
Mole Concept



Types of Formulae for Compounds

It represents the simplest relative whole number ratio of 

atoms of each element present in the molecule of compound

Represents actual number of atoms of each element 

present in the compound
Molecular Formula

Empirical Formula

= 𝒏 × 𝑬𝒎𝒑𝒊𝒓𝒊𝒄𝒂𝒍 𝒇𝒐𝒓𝒎𝒖𝒍𝒂

𝑛 =
𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑎𝑟 𝑓𝑜𝑟𝑚𝑢𝑙𝑎 𝑚𝑎𝑠𝑠

𝑒𝑚𝑝𝑒𝑟𝑖𝑐𝑎𝑙 𝑓𝑜𝑟𝑚𝑢𝑙𝑎 𝑚𝑎𝑠𝑠

Example: for 𝐶6𝐻1206, empirical formula is 𝐶𝐻20

Example: 𝑛 = 6 for 𝐶6𝐻1206





Concept of Limiting Reagent

In the reactions, where more than one reactant is involved, the reactant which is 

completely consumed is called limiting reagent 

NOTE: Limiting reagent decides that what quantity of products will be formed

Reactant producing least number of moles of the 

product is the limiting reactant (∴ 𝐴 in above example)

Example: 𝐴 + 2𝐵 4𝐶

𝐴 gives 20 moles of 𝐶 (if 𝐴 is limiting reagent)

𝐵 gives 24 moles of 𝐶 (if 𝐵 is limiting reagent)

At time= 0 5 𝑚𝑜𝑙𝑒𝑠 12 𝑚𝑜𝑙𝑒𝑠





Vapor density

𝐴𝑏𝑠𝑜𝑙𝑢𝑡𝑒 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 =
𝑚𝑎𝑠𝑠

𝑣𝑜𝑙𝑢𝑚𝑒

𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 =
𝑎𝑏𝑠𝑜𝑙𝑢𝑡𝑒 𝑑𝑒𝑛𝑠𝑖𝑡𝑦

𝑑𝑒𝑛𝑠𝑖𝑡𝑦 𝑜𝑓 𝑝𝑢𝑟𝑒 𝑤𝑎𝑡𝑒𝑟 𝑎𝑡 4℃

𝒗𝒂𝒑𝒐𝒓 𝒅𝒆𝒏𝒔𝒊𝒕𝒚 =
𝑚𝑎𝑠𝑠 𝑜𝑓 𝑣𝑎𝑝𝑜𝑟 𝑜𝑓 𝑠𝑢𝑏𝑠𝑡𝑎𝑛𝑐𝑒 𝑝𝑒𝑟 𝑚𝐿𝑎𝑡 𝑁𝑇𝑃

𝑚𝑎𝑠𝑠 𝑜𝑓 ℎ𝑦𝑑𝑟𝑜𝑔𝑒𝑛 𝑝𝑒𝑟 𝑚𝐿 𝑎𝑡 𝑁𝑇𝑃

Since both, vapor of substance and hydrogen occupy equal volume at 𝑁𝑇𝑃

From vapor density calculation, molecular mass of a compound can be found out

𝒗𝒂𝒑𝒐𝒓 𝒅𝒆𝒏𝒔𝒊𝒕𝒚 =
𝒎𝒐𝒍𝒆𝒄𝒖𝒍𝒂𝒓 𝒎𝒂𝒔𝒔 𝒐𝒇 𝒗𝒂𝒑𝒐𝒓

𝒎𝒐𝒍𝒆𝒄𝒖𝒍𝒂𝒓 𝒎𝒂𝒔𝒔 𝒐𝒇 𝒉𝒚𝒅𝒓𝒐𝒈𝒆𝒏

𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑎𝑟 𝑚𝑎𝑠𝑠

2
(since, molecular mass of 𝐻2 = 2)

Or 



Law of Chemical Equivalence in a Chemical Reaction

𝑎𝐴 + 𝑏𝐵 → 𝑚𝑀 + 𝑛𝑁

𝑒𝑞. 𝑜𝑓 𝐴 = 𝑒𝑞. 𝑜𝑓 𝐵 = 𝑒𝑞. 𝑜𝑓 𝑀 = 𝑒𝑞. 𝑜𝑓 𝑁

𝒘𝒕. 𝒐𝒇 𝑨

𝑬𝑨

=
𝒘𝒕. 𝒐𝒇 𝑩

𝑬𝑩

=
𝒘𝒕. 𝒐𝒇 𝑴

𝑬𝑴

=
𝒘𝒕. 𝒐𝒇 𝑵

𝑬𝑵

Where 𝐸 stands for equivalent weight

weight of compound which combines 

with 1 equivalent of another compound

The equivalent weight (in grams) of a 

compound taking part in a reaction





Equivalent Weight for Acids and Bases

𝑬 =
𝑴𝒐𝒍𝒆𝒄𝒖𝒍𝒂𝒓 𝒘𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒂𝒄𝒊𝒅𝒔 𝒊. 𝒆. 𝒘𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝟏𝒎𝒐𝒍𝒆

𝒃𝒂𝒔𝒊𝒄𝒊𝒕𝒚 𝒐𝒇 𝑨𝒄𝒊𝒅

𝑬 =
𝑴𝒐𝒍𝒆𝒄𝒖𝒍𝒂𝒓 𝒘𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝒃𝒂𝒔𝒆

𝒂𝒄𝒊𝒅𝒊𝒕𝒚 𝒐𝒇 𝑩𝒂𝒔𝒆

i.e. mole of 𝐻
+

furnished

i.e. moles of 𝑂𝐻
−

furnished or moles of 𝐻
+

accepted

For Acids, 

For Bases, 



Equivalent Weight for Salts

𝐸 =
𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑎𝑟 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑎𝑙𝑡

𝑚𝑜𝑙𝑒𝑠 𝑜𝑓 𝐻 𝑒𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡 𝑡𝑜 𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑎𝑡𝑖𝑜𝑛𝑠 𝑜𝑟 𝑎𝑛𝑖𝑜𝑛𝑠

𝐸 =
𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑎𝑟 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑠𝑎𝑙𝑡

𝑚𝑜𝑙𝑒𝑠 𝑜𝑓 𝑚𝑒𝑡𝑎𝑙 𝑎𝑡𝑜𝑚𝑠 × 𝑣𝑎𝑙𝑒𝑛𝑐𝑦 𝑜𝑓 𝑚𝑒𝑡𝑎𝑙

𝑓𝑜𝑟 𝑜𝑥𝑖𝑑𝑒𝑠: 𝐸 =
𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑎𝑟 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑜𝑥𝑖𝑑𝑒

𝑚𝑜𝑙𝑒𝑠 𝑜𝑓 𝑒𝑙𝑒𝑚𝑒𝑛𝑡 𝑎𝑡𝑜𝑚𝑠 × 𝑣𝑎𝑙𝑒𝑛𝑐𝑦 𝑜𝑓 𝑒𝑙𝑒𝑚𝑒𝑛𝑡

Example 1: For 𝐶𝑎𝑆𝑂4, 𝐸 =
𝑀

2

Example 2: For 𝐴𝑙2𝑂3, 𝐸 =
𝑀

6

NOTE: Equivalent weight of a compound taking part in a reaction should be determined from 

chemical equation, as it depends on stoichiometry of the reaction

or



Equivalent Weight in Redox Reactions

In redox reactions, equivalent weight (𝐸) =
𝑀𝑜𝑙. 𝑤𝑡 𝑜𝑓 𝑜𝑥𝑖𝑑𝑖𝑠𝑖𝑛𝑔 𝑜𝑟 𝑟𝑒𝑑𝑢𝑐𝑖𝑛𝑔 𝑎𝑔𝑒𝑛𝑡

𝑐ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑜𝑥𝑖𝑑𝑎𝑡𝑖𝑜𝑛 𝑛𝑜.𝑝𝑒𝑟 𝑚𝑜𝑙𝑒 𝑜𝑓 𝑅𝑒𝑑𝑜𝑥 𝑎𝑔𝑒𝑛𝑡

Example: when 𝑀𝑛𝑂4

−
is reduced to 𝑀𝑛2+ → oxidation number 

changes from +7 𝑡𝑜 + 2

𝑬 =
𝑴𝑴𝒏𝑶𝟒

−

𝟓

NOTE: Oxidation number of ions taking part in the precipitation reaction 

does not change. For them 𝑬 =
𝒘𝒆𝒊𝒈𝒉𝒕 𝒐𝒇 𝟏𝒎𝒐𝒍𝒆 𝒐𝒇 𝒊𝒐𝒏𝒔

𝒎𝒐𝒍𝒆 𝒔 𝒐𝒇 𝒄𝒉𝒂𝒓𝒈𝒆 𝒐𝒏 𝒊𝒐𝒏

Example: 𝐸
𝐹𝑒

2
+
=

56

2
= 28 AND 𝐸

𝐹𝑒
3
+
=

56

3
= 18.67



Molecular weight of a Compound

It is defined as the weight of a molecule of the compound relative to a carbon atom

NOTE: Molecular weight in grams is the weight of 1 mole of molecule

𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑎𝑟 𝑤𝑒𝑖𝑔ℎ𝑡 =
𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒𝑠 𝑖𝑛 𝑔𝑟𝑎𝑚𝑠

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑚𝑜𝑙𝑒𝑠 𝑜𝑓 𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒𝑠

It is measured in 𝒂𝒕𝒐𝒎𝒊𝒄 𝒎𝒂𝒔𝒔 𝒖𝒏𝒊𝒕 (𝒂𝒎𝒖)










