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What Is the reason behind these images?
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The presence of hardness producing
substances Is responsible for
corrosion

Hardness producing substances-Ca
& Mg salts
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WATER SOFTENING

Removal of hardness producing salts
from water is called water softening
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WATER SOFTENING METHODS

Electrodialysis \

FIrorionss
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\ ' Dill:ate i Concentray‘
Reverse Osmosis

Zeolite process
Precipitation methods
The addition

of chelating agents
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|ION EXCHANGE METHOD

Positively Charged
Analyte [Cation]

Afiracted to
Negative Surface

Negatively Charged
Analyte [Anion]

Removes all the 1ons (Both cations Attracted 1o

Positive Surface

and anions) present in water
Consists of 1on exchange resin
Long chain, cross linked, insoluble
organic polymers with microporous

structure
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CATION EXCHANGER

Resins containing acidic functional

CH——CHy——CH——CH,

groups like —-COOH,-SO3H @

Capable of exchanging cations with

SO5 H*
- CH —CH—CH -CH
other cations of water [ =Y

H
Ex.Sulphonated coals, Sulphonated ©
polystyrene etc
RH, + CaCl, - R Ca + 2 HCI

SO; H*
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ANION EXCHANGER

 Resins containing basic functional

groups like -OH, NH- Gy — QG == ——CH

- - - \ \E
« Capable of exchanging anions with p w
other anions of water ChiNMeg OH

_ CHZ———CH—CHZ

* Ex.Urea formaldehyde resins, cross i o
linked quaternary ammonium salts C <>
» R’(OH), + 2 HClI — R’Cl, + 2H,0

CH2NM93 OH~ CHZNMe{{ OH™
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|ION EXCHANGE - PROCESS

Strong base for
regenerating
basic resin

Strong acid for ¢,
regenerating ¥ )
acid resin ‘

A

.\ Demineralised
\ water

free from

all cation

and anions

water free

from cations
_

— =3
Acid resin
or base - l
exchange
resin
— \
Hard water gn Basic resin or
T ————_wWashing——— acid - exchange

resin
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MERITS OF REVERSE OSMOSIS

Advantages

Very good for use in high pressure boilers also.
It can treat highly acidic or alkaline water.
Hardness as low of 2 ppm.

Disadvantages

7114112020

Expensive

Fe, Mn cannot be removed as they form complexes with resins
Cannot be used for turbid water as they clog the resins.
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ASSESSMENT

* Draw the out sketch of 1on exchange process
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SUMMARY
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