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HARD WATER AND SOFT WATER ~»

TSI T TIO5TS

Lathers easily with
soap solution

Hard wat
Does not produce lather ard water

with soap solution.

85%

of people have
hard water.
[ of these people use
a water softener.
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Cy 7H35C00Na
Soap

C,7H;sCO0H
Stearic acid

FIrorionss

REACTION WITH SOAP SOLUTION

reversible
+ H,0 > C;7H35C00H + NaOH
+ C;7H35C00Na .--—-—---—> Lather.
Soap & % GO Free positive Na ions

@@ ighly negatively
Charged micelles

O Hvdrocarbon part
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C11H35CGD_'I*~IE[
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HARDNESS

FIrorionss

» Characteristic of water
* Prevents the lathering of soap
* Due to the presence of Calcium

and Magnesium salts in water

hard water soft water
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TYPES OF HARDNESS

rIrorionss

Permanent or non
carbonate hardness
Presence of CaSO,,
MgSO, CaCl, &
MgCl,

* Temporary or carbonate
hardness

 Presence of
Ca(HCO,), &
Mg(HCO,),
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TEST FOR SOFT WATER AND HARD WATER

rey Yy ;

' 3

Using EBT indicator

Treating with soap solution

hard water soft water
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EFFECTS OF HARD WATER

Hard Water Soft Water
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Boiling *«.
H CaCDz(s)

Addition of lime =) T \\ Mtz (3)

Addition of sodium SR '{ T /
‘ ‘ filter m

lemporari ‘ t aid

hardness

carbonates

Base exchange process o ' [T ot vater
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REMOVAL OF PERMANENT HARDNESS

Gan’s Permutit Method :
Na2 Al, Si, Og.KH,0 + Ca?*— 2Nat + Ca Al, Si, Og.XH,0

Strong acid for Strong base for

regenerating j% regenerating \ Demineralised
acid resin N basic resin . d water
ﬁ ' M free from

: all cation
water free 1| and anions

from cations

Calgon’s Process: r

Acid resin

sodium-hexa-meta-phosphate (NaPO,), - Calgon g oy

N
exchange \‘
resin ‘

Hard water ﬁﬂ_ ﬁ-ﬂ Basic resin or
S acid - exchange

lon Exchange Resin Method ~———Washing——
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ASSESSMENT

 List out the differences between hard water and soft water

« How hardness of water can be removed?.
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SUMMARY
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