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(b) Permanent hardness '
Permanent hardness of water is caused by the presence of chlorides and sulphates of calcium
and magnesium dissolved in it. Permanent hardness cannot be removed by boiling. Permanent

hardness of water can be removed by the following methods. -

(i) By using washing soda
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The sample of hard water is treated with calculated amounts of washing soda (Na2C03-10H20)
to convert the chlorides and sulphates of calcium and magnesium into their respective insoluble
carbonates.
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R represents a giant hydrocarbon network.
. The hard water sample is passed through a bed of cation exchange resin when all the cations
In'water get exchanged with H* ions of the resin. This sample is then passed through a bed of anion
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H* ions formed in the first step combine with OH™ ions formed in the second step to form water,
The water so formed is free from all types of cations and anions and is known as deionised water,

HEAVY WATER (D,0)

Ordinary water contains very trace quantity of D,O (About 6000 parts of ordinary water
contains one part of D,O . It is prepared by exhaustive electrolysis of ordinary water.

Heavy water is chemically similar to ordinary water because both H and D contain the same
number of protons and electrons. But it has higher density, melting and boiling point than ordinary
water. It is used in the preparation of other deuterium compounds

(i) CaCZ + 2D20 —_— C2D2 -+ Cﬂ'(OD)z

(deuteroethyne)

(i1) S03 -+ DZO — DZSO4 (deuterosulphuric acid)
(lll) AI4C3 o 12D20 —> 44] (0D)3 - 3CD4 (Deuteromethane )

Heavy water is used as a moderator in nuclear reactors and in exchange reactions for the study
of reaction mechanisms. ‘ '

Liquid hydrogen as fuel _

Due to extensive use, our reserves of fossil fuels are fast depleting. A prospective alternative
in this regard is what is known as hydrogen economy. The major idea behind hydrogen economy
is the storage and transportation of energy in the form of gaseous and liquid hydrogen. Advantage
of hydrogen economy is that energy is carried in the form of dihydrogen and not as electric power.
Hydrogen fuel can release more energy per unit weight of the fuel than our conventional fuels.
Hydrogen oxygen fuel cells can be used for generating power in automobiles. Liquid hydrogen has
already been used as rocket fuel along with liquid oxygen. About 5% of H, has now been mixed
with CNG (condensed natural gas) for use in vehicles.



