
MODULE-8 

SOME CHEMICALS OBTAINED FROM COMMON SALT (NaCl) 

I. Sodium hydroxide (Caustic soda): - [Electrolysis of Conc. NaCl Solution (Brine)] - 
Chlor-alkali process 

The ions present are: H+ and OH‾ from H2O; Na+ and Cl‾ from NaCl 

At the cathode :-( Reduction) 

Both H+ and Na+ migrate to the cathode. But H+ being lower in the electrochemical series is 
discharged in preference to Na+. 

2H+ (aq) + 2e‾ (aq) → H2 (g) 

The ionic equilibrium of water is disturbed by the discharge of H+, hence more water ionize, 
producing excess of OH‾, which combine with the undischarged Na+ to give NaOH. 

At the anode :- (Oxidation) 

Both OH‾ and Cl‾ migrate here from the cathode. Cl‾ ion is discharged in preference to OH‾ 
ion.  

2Cl‾ (aq) → Cl2 (g) + 2e‾ (aq) 

Carbon anode must be used because chlorine, which is produced here attacks platinum but is 
resistant to carbon. 

2NaCl (aq) + 2H2O (l) → 2NaOH (aq) + Cl2 (g) + H2 (g) 

The electrolysis of brine is an important process, because the products are so useful. 
 
Chlorine, a poisonous yellow-green gas is used for making, 
 
(i) the plastic PVC  
(ii) solvents for degreasing and dry cleaning 
(iii) medical drugs (a large % of these involve chlorine) 
(iv) weed-killers and pesticides (most of these involve chlorine) 
(v) paints and dyestuffs 
(vi) bleaches 
(vii) hydrogen chloride and hydrochloric acid 
 
It is also used as a sterilising agent, to kill bacteria in water supplies and swimming pools. 
 
Alkaline and corrosive sodium hydroxide solution is used in making,  
 
(i) soaps 
(ii) detergents 
(iii) viscose (rayon) and other textiles 



(iv) paper (like the paper in this book) 
(v) ceramics (tiles, furnace bricks, and so on) 
(vi) dyes 
(vii) medical drugs 
 
Hydrogen, a colourless flammable gas is used 
 
(i) in making nylon 
(ii) to make hydrogen peroxide 
(iii) to ‘harden’ vegetable oils to make margarine 
(iv) as a fuel in hydrogen fuel cells 
 
II. Bleaching powder: - It is manufactured by the action of chlorine on dry slaked lime,  

Ca (OH) 2 at 400C.  

Ca (OH) 2 + Cl2 → CaOCl2 + H2O 

Chemical Reactions of Bleaching Powder:- 

1. In aqueous solution bleaching powder liberates chlorine:  

CaOCl2 + H2O → Ca (OH) 2 + Cl2 

2. It reacts with acids to set free chlorine (or, available chlorine): 

 CaOCl2 + 2HCl → CaCl2 + H2O + Cl2 

It is this available chlorine which is responsible for the bleaching action of bleaching 
powder. 

3. It reacts with atmospheric CO2 and moisture to give following reaction. 

2CaOCl2 + CO2 + H2O → CaCO3 + CaCl2 + 2HOCl 

4. When bleaching powder is treated with CO2, whole of the chlorine present in the 
molecules is evolved: CaOCl2 + CO2   → CaCO3 + Cl2 

Uses of Bleaching Powder:- 

1. In the sterilization of water. 

2. As a bleaching agent for cotton and paper pulp. 

3. In the preparation of chloroform. 

4. As an oxidising agent and chlorinating agent. 

 



III. Sodium hydrogen carbonate (Baking soda):- Baking soda is a white crystalline powder 
which is sparingly soluble in water. The aqueous solution of baking soda is mildly alkaline in 
nature. 

It is prepared by treating ammoniacal brine with carbon dioxide (Solvay’s process). 

NaCl+ H2O +NH3 +CO2    →   NaHCO3+NH4Cl 

Uses of Baking Soda:- 

1. Baking soda is used for preparing baking powder which is used extensively in the 
preparation of bread, cakes and other confectionary items. Actually baking powder is mixture 
of baking soda and tartaric acid. When baking powder is mixed in dough for preparing cakes 
or bread and heated then baking soda decomposes into sodium carbonate and carbon dioxide 
gas. This carbon dioxide gas tries to come out of the cake due to which the cake rises and 
becomes light and fluffy. 

Now the presence of sodium carbonate in cake makes it bitter so to remove its bitterness the 
tartaric acid reacts with it. If incidentally a baker forgets to add baking powder in the dough 
during preparation of cakes or bread then it will not rise and will become hard and small in 
size. 

2. Baking soda is used in fire extinguishers. 

3. Baking soda is also used as an antacid in medicines to remove acidity of stomach because 
it is alkaline in nature so it has the tendency of neutralizing acids present in the stomach. 

IV. Sodium carbonate (Soda ash): - Sodium carbonate is manufactured by Solvay process. 

Washing soda is a transparent crystalline solid. Washing soda is soluble in water. The 
aqueous solution of Washing soda is alkaline in nature. 

It is prepared by heating baking soda, NaHCO3. 

 

Note: The ease with which sodium bicarbonate loses carbon dioxide on heating is what 
makes it useful as "baking soda" and as a component in baking powders; channels opened by 
escaping carbon dioxide bubbles give baked goods a lighter and fluffier texture. 
The chemical name of washing soda is sodium carbonate decahydrate, and its chemical 
formula is Na2CO3.10H2O. Anhydrous sodium carbonate is called soda ash. 

The salts which don’t contain water molecules are known as anhydrous salts. 

 



The molecules of water which combine chemically with the molecule of a salt are 

called the water of crystallization. For example: Na2CO3.10H2O, CuSO4.5H2O. 

The overall chemical reactions that occur in the Solvay process are represented by the 
following two equations: 

2NaHCO3       →       Na2CO3+ CO2+ H2O 

Na2CO3 + 10H2O → Na2CO3.10H2O (Recrystallization) 

Uses of Washing Soda:- 

1. Washing soda is used extensively for washing clothes in laundry. 

2. Washing soda is used for softening hard water. 

3. Washing soda is used in the manufacture of many useful compounds such as caustic soda, 
borax, glass and soap. 

4. Washing soda is also used as a laboratory reagent. 

 

PLASTER OF PARIS: - Plaster of Paris is a white powder which is used mainly for making 
toys, statues, blackboard chalk and for beautification of ceilings of buildings and houses. It is 
also used for the setting of fractured bones in the right position.  

Plaster of Paris has got its name from the fact that it was first of all prepared from gypsum 
which was mainly found in Paris. In short it is also called as P.O.P. 

The chemical name of plaster of Paris is calcium sulphate hemihydrate. The chemical 
formula of plaster of Paris is CaSO4 .1/2H2O. 

Plaster of Paris is prepared by heating gypsum (CaSO4.2H2O) to a temperature of 373 K. 

CaSO4.2H2O → CaSO4.1/2H2O+3/2H2O 

During this process care should be taken not to heat the gypsum above 373K because if 
gypsum is heated beyond the temperature 373 K then all the water of crystallization is 
removed from it which results in anhydrous calcium sulphate which is also called as dead 
burnt plaster (CaSO4). The disadvantage of this dead burnt plaster is that it doesn’t set like 
plaster of Paris after adding in water. 

Plaster of Paris has a property of setting into hard mass when water is added into it, within 
half an hour. The setting of plaster of Paris is due to its hydration to form crystals of gypsum 
which set to form hard and solid mass. 

CaSO4.1/2H2O+3/2H2O → CaSO4.2H2O 

 



Uses of Plaster of Paris: 

1. Plaster of Paris is used in hospitals for setting the fractured bones into right position 
because of its property of setting into hard mass after adding water into it. This way it helps 
in rapid and correct healing of fractured bones. 

2. It is used for making toys, cheap ornaments, cosmetics, black-board chalk, decorative 
materials and casts for statues. 

3. It is used by dentists for making casts of denture. 

4. It is used in chemistry laboratories for sealing air-gaps in apparatus where air tight 
arrangement is required. 

5. It is used for making walls of homes smooth before painting them and for making beautiful 
designs on the ceilings of houses and other buildings. 

6. It is also used as a fire proofing material. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



MODULE-8 

SOME CHEMICALS OBTAINED FROM COMMON SALT (NaCl) 

Some textual questions answered: 

1) Write balanced equation for the following reaction: 
 
When a solution of sodium hydrogencarbonate is heated, sodium carbonate and water are 
formed with the evolution of carbon dioxide gas. 
 

 
 
2) Write an equation to show the reaction between Plaster of Paris and water. 
 
  

 

3) Plaster of Paris should be stored in a moisture-proof container. Explain why? 
 
Plaster of Paris (POP) should be stored in a moisture-proof container because Plaster of 
Paris, a powdery mass, absorbs water (moisture) to form a hard solid known as gypsum. 

 

4) Give two important uses of washing soda and baking soda. 
 
Two important used of washing soda and baking soda are as follows: 
 
 (1) Washing soda: 
 
(a) It is used in glass, soap, and paper industries. 
(b) It is used to remove permanent hardness of water. 
 
(2) Baking soda: 
 
(a) It is used as baking powder. Baking powder is a mixture of baking soda and a mild acid 
known as tartaric acid. When it is heated or mixed in water, it releases CO2 that makes bread 
or cake fluffy. 
(b) It is used in soda-acid fire extinguishers. 

 


