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1. CHEMICAL CALCULATION 
Avogadro's Number (NA) 
The number of atoms in a 12-g sample of carbon - 12 is called Avogadro's number (to which we give the symbol 
NA). Recent measurements of this number give the value  is 6.023 x 10

23
. 

 
Mole 
The mole may be defined as the amount of the substance that contains as many specified elementary particles as 
the number of atoms in 12g of carbon - 12 isotope. 
(i.e) one mole of an atom consists of Avogadro number of particles. 
One mole = 6.023 x 10

23
 particles 

Molar mass 
The molar mass of a substance is the mass of one mole of the substance. The mass and moles can be related by 
means of the formula. 
 
                             Mass 
Molar mass =    ____ 
                             mole 
Eg. Carbon has a molar mass of exactly 12g/mol. 

Empirical Formula 
"An empirical formula (or) simplest formula for a compound is thevformula of a substance written with the 
smallest integer subscripts". 
 
Molecular Formula from Empirical Formula 
The molecular formula of a compound is a multiple of its empirical formula. 
 
Stoichiometry 
Stoichiometry is the calculation of the quantities of reactants and products involved in the chemical reaction. It is 
the study of the relationship between the number of mole of the reactants and products of a chemical reaction 
 
Oxidation 
oxidation is a process in which an atom taking part in chemical reaction loses one or more electrons. 
Fe

2+
----> Fe

3+ 
+ e- [Increase of positive charge] 

Reduction 
Reduction is a process in which an atom (or) a group of atoms taking 
part in chemical reaction gains one (or) more electrons. 

Fe
3+

 + e-  ---> Fe
2+

 [Decrease of positive charges] 

Oxidation number 

Oxidation number of the element is defined as the residual charge which its atom has (or) appears to have when 
all other atoms from the molecule are removed as ions. 
2. Molarity (M) 
Molarity of a solution is defined as the number of gram-moles of solute dissolved in 1 litre of a solution 
                     No. of moles of solute 
Molarity = ______________________ 
                     Volume of Solution in litres 

Normality 
Normality of a solution is defined as the number of gram equivalents of the solute dissolved per litre of the given 
solution. 
                        Number of gram-equivalents of solute 
Normality = ______________________________ 
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                          Volume of Solution in litre 

Molality (m) 
Molality of a solution is defined as the number of gram-moles of solute dissolved in 1000 grams (or 1 kg) of a 
Solvent. Mathematically, 
                     Number of moles of solute 
Molality = _____________________ 
                    Mass of solvent in kilograms 

Mole Fraction 
Mole fraction is the ratio of number of moles of one component (Solute or Solvent) to the total number of moles 
of all the components (Solute and Solvent) present in the Solution 

    nB 
Mole fraction of B, XB = ________  
                                           nA + nB 

Law 
"Equal volume of equinormal solutions exactly neutralise the other solution having same concentration and 
volume". 
V1 N1 = V2N2 
V1, V2 - Volume of solutions. 
N1, N2 - Strength of solutions 

Equivalent mass of an acid 

Equivalent mass of an acid is the number of parts by mass of the acid which contains 1.008 part by mass of 
replaceble hydrogen atom. 
                                      molar mass of the acid 
Equivalent          =      __________________________ 
mass of an acid         No. of replaceble hydrogen atom 

Equivalent mass of a base 

Equivalent mass of a base is the number of parts by mass of the base which contains one replaceable hydroxyl ion 
or which completely   neutralises one gram equivalent of an acid 
In general,                                          molar mass of the base 
equivalent mass of a base         = __________________ 
                                                                acidity of the base 

The equivalent mass of an oxidising agent 

The equivalent mass of an oxidising agent is the number of parts by mass which can furnish 8 parts by mass of 
oxygen for oxidation either  directly or indirectly. 
 
 
The equivalent mass of a reducing agent 
The equivalent mass of a reducing agent is the number of parts by mass of the reducing agent which is completely 
oxidised by 8 parts by mass of oxygen or with one equivalent of any oxidising agent. 
 

2. GENERAL INTRODUCTION TO METALLURGY 
 
Mineral& Ore 
The natural material in which the metal or their compounds occur in the earth is known as mineral When a 
mineral contains sufficient amount of a metal in combined state, from which it can be readily and profitably 
separated on commercial scale, then the mineral is said to be an ore of the metal. 
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Source from sea 
Four elements such as Na, Mg, Cl2 and Br2 can be extracted from the oceans or salt brines, where they are present 
as monoatomic ions (Na

+
,Mg

2+
, Cl

-
, Br 

-
). 

 
Gangue 

The ore is generally associated with rock impurities like clay, sand etc. called ‘gangue or matrix’. 
 
Gravity separation process or hydraulic washing 
This method is especially suitable for heavy ‘oxide’ ores like haematite, tinstone, etc. In this, the powdered ore is 
placed on a sloping floor (or platform) and washed by directing on it a strong current of 
water. The lighter sandy, and earthy impurities are washed away; while the heavier ore particles are left behind 
 
Metallurgical processes 
Metallurgy is a branch of chemistry which deals with, 
(i) Extraction of metals from ores 
(ii) Refining of crude metal 
(iii)Producing alloys and the study of their constitution, structure and properties. 
(iv) The relationship of physical and mechanical treatment of metals to alloys. 
 
Roasting 
Roasting is one of the oxidation method where ore is converted into metal oxide. In the process of roasting, the 
ore either alone or with the addition of suitable material, is subjected to the action of heat in excess of air at 
temperature below its melting point. 
2ZnS + 3O2--->2ZnO + 2SO2 

Calcination 

Another method of conversion of ore into metal oxide (oxidation) is called calcination. It is the process in which the 
ore is subjected to the action of heat at high temperature in the absence of air below its melting point. 
CaCO3 (limestone) ---> CaO + CO2 


 

Smelting 

Smelting is one of reduction method where the metal oxide is converted into metal. It is the process used for all 
operations where the metal is separated by fusion from the ore. The process of smelting is that in which ore is 
melted with a flux and often with a reducing agent, and it involves, calcination, roasting and reduction. 
ZnO + C--->  Zn + CO 

Bessemer process. 

The principle involved in this process is that cold air blowed through refractory lined vessel known as converter 
containing molten pig iron at about 2 atmospheric pressure, oxidizing the impurities and 
simultaneously converting pig iron to steel. 

Electrolytic refining 

The blocks of impure metal form the anode and thin sheets of pure metal form the cathode. A 
solution of a salt of the metal is taken as an electrolyte. On passing an electric current through the solution pure 
metal dissolves from the anode and deposits on cathode 
Copper: During the electrolytic refining of a copper, a thick block of impure copper is made anode, and thin plate 
of pure copper is made cathode. Copper sulphate solution is used as an electrolyte 
 
Anode Mud 
The insoluble impurities either dissolve in the electrolyte or fall at the bottom and collect as anode mud. For 
example, in the refining of copper, impurities like Fe and Zn dissolve in the electrolyte, while Au, Ag and Pt are left 
behind as anode mud. 
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Purification of ores 

(i) Gravity separation process 

(ii) Froth flotation process 

(iii) Electromagnetic separation process 

(iv) Chemical method 
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