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COMMON SALT
Common salt is white powder. Generally, it is known as just ‘salt’. Its chemical name is Sodium chloride and formula is NaCl. It is a neutral salt.
Preparation: 
In the laboratory, sodium chloride is made by the reaction between sodium hydroxide and hydrochloric acid. 

        NaOH (aq)          +            HCl (aq)             →        NaCl (aq)            +           H2O (l)

The sodium chloride solution formed in above reaction can be evaporated to obtain solid sodium chloride.

Source:

a) Sea water contains many dissolved salts. The major component present in sea-water is common salt. Common salt is obtained from sea water by the process evaporation.

b) Large crystals of common salt found in underground deposits are called rock salt. It is usually brown in colour due to the presence of impurities. Rock salt is mined from the underground deposits just like coal.

Uses:

i) Common salt is used as raw material for making large number of useful chemicals in industry such as; sodium hydroxide, sodium carbonate, sodium hydrogen carbonate, hydrochloric acid, hydrogen, chlorine, sodium metal.

ii) It is used in cooking food. It improves the taste and the flavour of food. Sodium chloride is required by our body for the working of nervous system, the movement of muscles, the production of hydrochloric acid in the stomach for digestion of food.
iii) It is used as a preservative in pickles and in curing meat & fish.
iv) Common salt is used in the manufacture of soap.
SODIUM HYDROXIDE

Sodium hydroxide is commonly known as caustic soda. The chemical formula is NaOH. 
Preparation: 

The raw material for producing sodium hydroxide is sodium chloride or common salt. Sodium hydroxide is produced by the electrolysis of a concentrated aqueous solution of sodium chloride (known as brine). 
When electricity is passed through a concentrated solution of sodium chloride (brine), it decomposes to form sodium hydroxide, chlorine and hydrogen.
     2NaCl (aq)         +         2H2O (l)       →         2NaOH (aq)          +       Cl2 (g)        +        H2 (g)

During electrolysis, chlorine gas is produced at the anode, hydrogen gas is produced at the cathode. Sodium hydroxide solution is formed near the cathode. All the products of electrolysis of brine solution are collected and stored separately. 

The process of electrolysis of sodium chloride solution is called chlor-alkali process because of the products formed; chlor for chlorine and alkali for sodium hydroxide.
Uses: 

1) Sodium hydroxide is used for making soaps and detergents.
2) It is used for making artificial fibres (like Rayon).
3) It is used in the manufacture of paper.

4) NaOH is used in purifying bauxite ore from which aluminium metal is extracted.

5) It is used in oil refining, making dyes and bleaches.
WASHING SODA

Washing soda is sodium carbonate containing 10 molecules of water of crystallisation, i.e, washing soda is sodium carbonate decahydrate. The formula is Na2CO3. 10H2O. Sodium carbonate which does not contain any water of crystallisation is called anhydrous sodium carbonate, Na2CO3. Anhydrous sodium carbonate (Na2CO3) is commonly known as ‘soda ash’. 
Preparation:

Washing soda is produced from sodium chloride (common salt) in the following three steps:

i) A cold and concentrated solution of sodium chloride (brine) is reacted with ammonia and carbon dioxide to produce sodium hydrogen-carbonate.
         NaCl     +    H2O     +     NH3    +    CO2     →    NaHCO3       +      NH4Cl

Sodium hydrogen-carbonate is slightly soluble in water. Hence, it forms precipitate.

ii) Sodium hydrogen-carbonate is separated by filtration, dried and heated. On heating, NaHCO3 decomposes to form sodium carbonate (Na2CO3) i.e, soda ash.
        2 NaHCO3       →        Na2CO3       +       CO2        +       H2O

iii) Anhydrous sodium carbonate (Na2CO3) i.e, soda ash is dissolved in water and recrystallised to get crystals of washing soda containing 10 molecules of water of crystallisation.
         Na2CO3          +         10 H2O          →         Na2CO3. 10H2O
Properties:
i) Washing soda is transparent crystalline solid.

ii) It is a metal carbonate, which is soluble in water.

iii) The solution of washing soda is alkaline, which turns red litmus to blue.

Uses:

a) Washing soda is used as detergent (cleansing agent), because it can remove dirt and grease from dirty clothes.

b) It is used for removing permanent hardness of water.
c) Sodium carbonate is used in the manufacture of glass, soap and paper.

d) It is also used in the preparation of borax.
BAKING SODA

Its chemical name is sodium hydrogen carbonate. The formula is NaHCO3. It is also called sodium bicarbonate.
Preparation:

Sodium hydrogen carbonate is produced on large scale by reacting a cold and concentrated solution of sodium chloride (brine) with ammonia and carbon dioxide.

             NaCl     +    H2O     +     NH3    +    CO2     →    NaHCO3       +      NH4Cl

Properties:

i) Sodium hydrogen carbonate consists of white crystals which are sparingly soluble in water.
ii) It is mild and non-corrosive base. The solution of sodium hydrogen carbonate in water is slightly alkaline.
iii) When solid baking soda is heated, it undergoes thermal decomposition and produces sodium carbonate, carbon dioxide and water.

       2NaHCO3       →        Na2CO3       +       CO2        +       H2O

The above reaction takes place during cooking of food. Since, sodium hydrogen carbonate gives out carbon dioxide gas on heating, it is used to aerate the dough and in effervescent drinks.

Uses:

a) Sodium hydrogen carbonate is used as an antacid to remove acidity of the stomach. Being alkaline, it neutralises the excess acid in the stomach during indigestion.
b) Baking soda is used in making baking powder. Baking powder is a mixture of sodium hydrogen carbonate and mild edible acid such as tartaric acid. When baking powder mixes with water (present in dough made for baking cake or bread etc.), then sodium hydrogen carbonate reacts with tartaric acid to evolve carbon dioxide gas.
    NaHCO3(aq)         +         H+(aq)      →        Na+(aq)       +       CO2(g)        +       H2O(l)

The CO2 gas produced gets trapped in the wet dough and bubbles out slowly making the cake (or bread) soft and spongy. If, baking powder is not added, then the cake (or bread) obtained will be hard and small in size.

If only baking soda is used, then sodium carbonate (Na2CO3) produced by the action of heat (during baking) will give bitter taste. The advantage of baking powder is that tartaric acid can react with Na2CO3 and neutralise it. Sodium tartarate salt formed by the neutralisation, has pleasant taste. So, it does not change the taste of food.
c) It is used in fire extinguisher. Soda-acid type fire extinguishers contain solution of sodium hydrogen carbonate and sulphuric acid in separate containers inside them. 
BLEACHING POWDER

Its chemical name is calcium oxychloride. The formula is CaOCl2.
Preparation:
Bleaching powder is prepared by passing chlorine gas over dry slaked lime.
            Ca(OH)2          +         Cl2        →           CaOCl2         +        H2O

Properties:
i) Bleaching powder is white and gives strong smell of chlorine.
ii) It is soluble in water.

iii) Bleaching powder reacts with dilute acids to produce chlorine. When it is treated with excess of dilute acid, chlorine is liberated. 

      For example, when bleaching powder is treated with excess dilute sulphuric acid, chlorine is liberated.

         CaOCl2        +         H2SO4 (dilute)        →        CaSO4        +       Cl2        +      H2O

The chlorine produced in these reactions, acts as bleaching agent. The bleaching action of chlorine is due to its oxidising property. Some coloured substances turn colourless when oxidised by chlorine.
[Note: A substance, which removes colour from coloured substances and makes them colourless, is called a bleaching agent.]
Uses:

a) Bleaching powder is used for bleaching fibres (like, cotton, linen etc) in textile industry and for bleaching wood pulp in paper industry.

b) It is used for disinfecting drinking water.

[Note: A substance which is used to kill germs or harmful microbes like, bacteria, is called disinfectant.]

c) Bleaching powder is used for the manufacture of chloroform (CHCl3).

d) It is used as oxidising agent in many industries.

PLASTER OF PARIS

Its chemical name is calcium sulphate hemihydrate. The formula is CaSO4.1/2H2O or 2CaSO4.H2O. Plaster of Paris is commonly known as POP.

Preparation:

Plaster of Paris is prepared from gypsum. Gypsum is calcium sulphate dihydrate (CaSO4.2H2O), i.e, calcium sulphate containing 2 molecules of water of crystallisation.
POP is prepared by heating gypsum (CaSO4.2H2O) to a temperature of 1000C (373K) in a kiln. When gypsum is heated to a temperature of 1000C (373K), it loses three-fourths of its water of crystallisation and forms POP.
                     CaSO4.2H2O           →         CaSO4.1/2H2O         +       1½ H2O

Or

                   2(CaSO4.2H2O)           →         2CaSO4.H2O         +       3H2O

In the preparation of POP, heating of gypsum should be controlled carefully. The temperature during the heating of gypsum should not be allowed to go above 1000C (or above 373K). If gypsum is heated above 1000C (or above 373K), then all its water of crystallisation is eliminated and anhydrous calcium sulphate is produced. Anhydrous calcium sulphate (CaSO4) is known as dead burnt plaster. It does not set like plaster of paris on adding water.
Properties:

i) Plaster of Paris is white powder.

ii) When water is added to POP, it sets into hard mass. The setting of POP is due to its hydration to form crystals of gypsum, which set to form hard, solid mass.
                 CaSO4.1/2H2O         +       1½ H2O         →        CaSO4.2H2O
The setting of POP is accompanied by slight expansion of volume.

Plaster of Paris must be stored in moisture proof container. In presence of moisture POP can start setting into hard mass, slowly, due to its hydration. This will make POP no more useful after some time.

Uses:

a) POP is used for setting fractured bones in the right position to ensure correct healing.
b) It is used in making toys, decorative materials, cheap ornaments, black-board chalks, casts for statues etc.
c) POP is used as fire proofing material.
d) It is also used in laboratory for sealing air-gaps in apparatus where air-tight arrangement is required.

e) Plaster of Paris is used for making surfaces smooth before painting and for making designs on the ceilings of houses.
