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Types of Formulae for Compounds

It represents the simplest relative whole number ratio of

Empirical Formula atoms of each element present in the molecule of compound

Example: for C.H,,0,, empirical formula is CH,0

Represents actual number of atoms of each element

Molecular Formula present in the compound

= n X Empirical formula

molecular formula mass
n =

emperical formula mass

Example: n = 6 for C;H,,0,
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Concept of Limiting Reagent

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

completely consumed is called limiting reagent

Example: A + 2B —> 4C

At time= 0 5 moles 12 moles

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

B gives 24 moles of C (if B is 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)
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Vapor density

mass

Absolute density =
volume

absolute density

Relative density =
ctative aensity density of pure water at 4°C

mass of vapor of substance per mLat NTP

d ity =
vapor aenstty mass of hydrogen per mL at NTP

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

molecular mass of vapor
molecular mass of hydrogen

Or  wvapordensity =

molecular mass .
— (since, molecular mass of H, = 2)

2

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



Law of Chemical Equivalence in a Chemical Reaction

aA + bB - mM + nN

The equivalent weight (in grams) of a weight of compound which combines

compound taking part in a reaction with 1 equivalent of another compound

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

wt.of A wt.of B wt.of M wt.ofN
E, @ E,  E,  Ey

Where E stands for equivalent weight
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Equivalent Weight for Acids and Bases

For Acids,
_ Molecular weight of acids(i.e.weight of 1 mole)
B basicity of Acid
i.e. mole of H " furnished
For Bases,

_ Molecular weight of base

acidity of Base

i.e. moles of OH ~ furnished or moles of H accepted




Equivalent Weight for Salts

e molecular weight of salt
~ moles of H equivalent to total number of cations or anions

or

- molecular weight of salt
" moles of metal atoms X valency of metal

Example 1: For CaS0O,, E =%

molecular weight of oxide

or oxides: E =
/ moles of element atoms X valency of element

Example 2: For Al,0,;, E = %

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




Equivalent Weight in Redox Reactions

Mol.wt of oxidising or reducing agent
change in oxidation no.per mole of Redox agent

In redox reactions, equivalent weight (E) =

Example: when Mn0O, is reduced to Mn?* — oxidation number
changes from +7 to + 2

MMnOZ
5

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

weight of 1 mole of ions

does not change. For them E =

mole(s)of charge on ion

Example: £, ==>=28 ANDE_, == =1867

Fe™+



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

$

weight of molecules in grams

lecul ght =
molecular wetg number of moles of molecules

It is measured in atomic mass unit (amu)
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