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Filtration

• A clear and sparkling water is obtained by 

treatment of filtration. 

• There are several different types of filters, 

mainly divided into two classes: 

i) Slow sand filters

ii) Pressure filters
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Slow sand filtration

It is a type of centralised or semi-centralized water

purification system. 

A well-designed and properly maintained slow

sand filter (SSF) effectively removes turbidity and

pathogenic organisms through various biological,

physical and chemical processes in a single

treatment step.
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Slow sand filtration

(contd…)

• In this process, water is passed through beds of 
fine sand, coarse sand, and other granular 
material. 

• The porous material used is the filtering medium 
and the equipment used for filtration is known as 
filter, e.g. slow sand filter.

• It consists of a tank containing thick beds (3 feet 
thick) of fine sand (at the top), coarse sand (1 
feet thick) fine gravel and coarse gravel (at the 
bottom) (8’’ thick bed). 
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Slow sand filtration

(contd…)
• When the water passes through the filtering 

medium, it flows through the various beds slowly 
due to gravity. 

• The rate of filtration slowly decreases due to the 
clogging of impurities in the pores of the sand 
bed. 

• When the rate of flow becomes very slow, 
filtration is stopped and the bed is cleaned by 
scrapping of a small layer of the sand bed (top 
layer) and replacing it with clean sand. 

• Bacteria are also partly removed by this process.
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Slow sand filtration

(contd…)
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Pressure Filters

• Pressure filters are in many respects 

similar to conventional rapid filters. 

• The main differences are that the media is 

contained in a pressure vessel (such as a 

steel tank) and that they are operated 

under pressure provided by means of a 

pump or high-pressure water source on 

the influent side rather than gravity. 
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Pressure Filters (contd...)

• These filters can be installed in water 

supply line, so that repumping of filtered 

water can be avoided. 

• These filters are widely used for the 

industrial water cooling.
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Pressure Filters (contd...)
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Pressure Filters (contd...)
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Disinfection
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Disinfection (contd…)
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Disinfection (contd…)

• There are different disinfection methods:

• Disinfection by Ozone

• Disinfection by Ultraviolet Rays

• Disinfection by Potassium Permagnate

• Disinfection by Chlorine or bleaching 

powder
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Disinfection by Ozone
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Disinfection by Ozone (contd…)
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Disinfection by Ultraviolet Rays
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Disinfection by Ultraviolet Rays 

(contd…)
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Disinfection by Potassium 

Permanganate
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Disinfection by Potassium 

Permanganate (contd…)
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Disinfection by Chlorine
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Disinfection by Chlorine (contd…)
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Break Point Chlorination
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Break Point Chlorination (contd…)
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Break Point Chlorination (contd…)
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Break Point Chlorination (contd…)
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Boiler Troubles
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Boiler Troubles (contd…)
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Sludge and Scale
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Sludge and Scale (contd…)
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Sludge and Scale (contd…)
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Sludge and Scale (contd…)
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Sludge and Scale (contd…)

• Disadvantages of Scale Formation:

• Wastage of fuel

• Bagging

• Danger of Explosion

• Prevention of Scale Formation:

• Scale can be removed with the help of Scrapper

• Scale can be removed by giving Thermal Shocks

• Scale can be removed adding 5 to 10 % HCl.
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Internal Treatment Methods

• Suitable chemicals are added to the boiler 

water either to precipitate or to convert the 

scale into compounds is called internal 

treatment of the boiler feed water. 

• Internal treatment can be done with 

following types:
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Internal Treatment Methods 

(contd…)

• Calgon conditioning: Involves in adding 
calgon to boiler water. It prevents the 
scale and sludge formation by forming 
soluble complex compound with CaSO4. 

• Calgon = Sodium hexa meta phosphate 
= Na2 [Na4 (PO3)6]

• Na2 [Na4 (PO3)6] → 2Na+ + [Na4 P6O18] 
-

2

• 2CaSO4 + [Na4 P6O18] 
-2 →[Ca2 P6O18] 

-2 

+ 2Na2SO4
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Internal Treatment Methods 

(contd…)

• Phosphate conditioning: The addition 
of sodium phosphate in hard water 
reacts with the hardness causing agents 
and gives calcium and magnesium 
phosphates which are soft and non-
adhere and can be removed easily by 
blow-down operation.

• 3CaSO4 + 2Na3PO4 → Ca3(PO4)2 + 
3Na2SO4
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Internal Treatment Methods 

(contd…)

• Generally three types of Phosphates are 

employed.

• i. Tri sodium Phosphate (Na3 PO4): is too 

alkaline used for treat to too acidic water. 

• ii. Di sodium Phosphate (Na2HPO4): is weakly 

alkaline used for treat to weakly acidic water.

• iii .Sodium dihydrogen Phosphate (NaH2PO4): 

is too acidic used for treat to too alkaline water.
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Internal Treatment Methods 

(contd…)

Colloidal Conditioning:

The addition of organic substances such as

Kerosene, tannin, Gel. These substances

gets coated over the scale forming

precipitates and gives a loose and non-

sticky precipitates which can be removed by

using blow-down operation.
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Internal Treatment Methods 

(contd…)

• Carbonate Conditioning: Scale 

formation can be avoided in boilers by 

adding sodium carbonate to boiler water. 

The scale foaming salt like calcium is 

converted into calcium carbonate which 

can be removed easily.

• CaSO4 +  Na2CO3 →  CaCO3 + Na2SO4
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Internal Treatment Methods 

(contd…)

• Treatment with Sodium Aluminate: 

When sodium aluminate is treated with 

boiler water, it gets hydrolysed to give 

sodium hydroxide and a gelatinous 

precipitate of aluminium hydroxide

• NaAlO2 + 2NaOH  →  NaOH + Al(OH)3
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Internal Treatment Methods 

(contd…)

• The formed NaOH reacts with magnesium 

salts

• MgCl2 + 2NaOH  →  Mg(OH)2 + 2NaCl

• The flocculent precipitates of Mg(OH)2 and 

Al (OH)3 entrap finely suspended and colloidal 

impurities like sand and oil drops which are 

difficult to remove ordinarily. 

• The flocculent precipitates then settle to the 

bottom and can be removed easily.
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