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Introduction

Water Treatment is a process of

Removing Contaminants from Water

e @ Sedir::n-tation
o . Water ORywte cflstnrution
Process Including: ool o
Physical P =M |0
ysical Process —
Chemical Process ]
sand filter

Biological Process

[Ameera Consultancy] (https://ameeraconsultancy.com/) WTP - 01 - BaSiC




A Introduction
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Whole Processing Includes:

01. Screening
02. Aeration

03. Coagulation, Flocculation

04. Sedimentation

- . m I Disinfectlonl
05. Filtration e

e o ° Water distri:ution
06. Disinfection Lot i

&

07. SOftening [Flocculation basin|  [55qge] =
sand e
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L Screening
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Screening performed to Remove the Heavy Suspended
Solid from Water

As like: Plants, Leaves, Stones, Debris etc.

Screening generally Adopted for treatment of Surface Water
Bar screens

Screening can be done by...

01. Coarse Screen

A - SCREEN
B - PIPE
C - BY-PASS PIPE

02. Fine Screen

Removal of any floating objects like leaves, branches, fishes, weeds etc. from water
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Vi& Screening
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Figure7: Bar Screen Chamber

[Ameera Consultancy] (https://ameeraconsultancy.com/)

Inlet Pipe

. Debris

Sediments in Sewage
Water

. Grill
. Screened Sewage
. Outlet Pipe

. Platform with Weep

Holes
AWclS
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Coarse Screen

In the form of Bar
Bar Size 10mm-25mm

Having Spacing of 2200mm (center to center)
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Fine Screen

Fine Screen

In the form of Wire Cruss

Wire Cruss 10mm
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V.8 Aeration
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Aeration

Providing Air in the Water

Water must gets Intimate Contact of Air

Aeration Removes:

Undesirable Gases (CO2, H2S)
Undesirable Organic Matter

Aeration provides helping to Proliferate Microbial Growth
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Coagulation

Coagulation

Destabilization of Colloids by Chemicals (coagulant)

Coagulation is essentially a Chemical Process

coagulant _. W
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coagulant forms
precipitate,
trapping impurities

- -
-

Coagulation aim

precipitate and
trapped impurities
sottle to bottom

-+ Negatively charged

particle with cloud
of counter-ions
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Coagulation Aim

Coagulation Aim

Coagulation aim

coagulant . W coagulant forms precipitate and
added - . precipitate, trapped impurities
o trapping impurities seottle to bottom
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Flocculation

Flocculation is a siow mixing or agitating process in which the de-stablished
colloidal particles are brought into intimate contact in order to promote floc formation

Rate of Flocculation Depends on:

Types of amount of turbidity

Types of coagulant

Dosages of coagulant

Mean velocity gradient in basin

High Mixing Energy ~ Medium Mixing Energy

)
-
°

Stage 1 Flocculation Chamber

Stage 2 Flocculation Chamber

Stage 3 Flocculation Chamber

Coagulant Flacculant Dextabilized
Industrial Wastowater Particles
Wastowater l /
] e Traated
i & I'l".'aat'awatar
B I=F —»
. o] g
=
* - I
Wastowator
= a = i Sludge
Coagulation Flocculation Sedimentation
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Flocculation

Flocculation is agglomeration of destabilized particles into a large size particles
Known as flocs which can be effectively removed by sedimentation or flotation.

Flocculation performs to:

Naturalize Particles which are in Contact

Resulting in Increasing the Particle Size

Coagulant Flacculant Dextabilized

Idustrial Wasicwater Parficles
Wastowator /

- e Traated
an ‘l I I'l"-'as-t'awatar
™ *a ' —

. ® =I‘
* - L
Wastowator
Sludge

Coagulation Flocculation Sedimentation
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High Mixing Energy ~ Medium Mixing Energy
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V.8 Flocculation - Hydraulic
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sAa Sedimentation

Sedimentation

Removing Suspended particle from Water (having higher SG)

Suspended Particles could Not be Removed by Screening

Sedimentation | Shape Of Sedimentation

tank

1. Rectangular Sl -:U}Q """"" r\.\; _-—
tank with | L h J+~:_

horizontal flow. L} ~Z

2. Circular tank
with radial or

Sedimentation spiral flow.
particles particles
suspended settled e A 2 St b
in water on bottom l‘ l
3. Hopper bottom Itj T
time tank with :
—

vertical flow.

. Rachel Casiday, Greg Noelken, and Regina Frey, Washington University
¢ Wit
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Filtration

Filtration

Removing the Fine Suspended Particle from Water

Process of Passing Water through the Granular Beds

Also Remove organic matter, microbes, minerals etc.

Types of Filtration

inlof se—

Slow Sand Gravity Filter

llll,

Rapid Sand Gravity Filter

- sand ,

Rapid Pressure Sand Filter
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sZQ Filtration

Slow Sand Gravity Filters

Treatment for Raw Water to Portable Water

Typically 01 — 02 meters Deep

Periodically cleaning by removing, cleaning, replacing the upper few inches of biologically active sand

Slow sand filter (SSF)

FILTER HEAD

INLET . R
/cmuaen _ HEAS Loss —
- ..‘.'A Y-:
T 7 =
=) e —— —
- Ly
= &3 WATER

S —} — =
T LA . 8 ,’4'
UNDERDRAINS I -
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%BN*" F Poce e+ .0

Fig 6.19 Section of slow sand filter (Sowrce: .\lodl 199
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V.8 Filtration
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Rapid Sand Filters
Removal of Large Suspended Particles

Influent Rapld Sand Filter

Wash trough
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Effluent (valve open)
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Filtration

Rapid Pressure Sand Filters

Removal of Large Suspended Particles

Raw water chamber

Raw water pipe

PAC mjection valve

Hypochlorite injection valve O=
~—©
Raw water flow control valve o
(@]
Raw water flowmeter
(@]

Raw water pressure gauge

| Raw water \,) [

Sand filter

Cleaning switch valve
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< Post-clcaning drain water I

Filtered water pipe

Walter
collection slate

Water collection plate
Disposed water valve
Filtered water valve

Filtered water \>
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Types of Treatment Process

Types of Treatment

Treatment Unit
Physical
Physical :
01 Treatment Physical
Physical
Chemical :
02 Treatment Chemical
Biological
Biological Biological
Treatment Biological
Biological
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Unit Name

Screening
Grit Chamber

Clarifiers
Chemical Reactor

Trickling Filter

Activated Carbon
Digester
Rotating Biological
Contactors

Impurities Removed

Large submerge &
floating matter
Grit
Silt, sand and other
heavier matter

Dissolved Chemicals

Dissolved Organic
Chemicals
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Disinfection

Disinfection

Chlorination, ozone, ultraviolet light, and chloramines = Primary Methods for Disinfection.

KMnO4, photocatalytic disinfection, nano-filtration, and chlorine dioxide...Can also be Used.

Common Methods: UV, chlorine, unscented bleach and chloramines, distillation, ozonation
and boiling [at the time of crisis]

Screen

I.ime

Water
influent

Rapid mix

Coagulant

Sedimentation
basin

Flocculation basin Sludge
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Softener

Softener

The aim of softener is to remove hardness from water. Hardness caused by the presence
of high concentrations of dissolved minerals, specially calcium and magnesium which are
treated through Ion-Exchange. Basically, an ion-exchange resin is placed on the softener
tank. Ion-Exchange resin removes calcium, magnesium and other minerals from water.

Imlet Valuve Outlel
. ll.'!l—:.' —_— —_— =
Eductor || - |
i |
Bring
Tank
L
el Draim

Softener Tank
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Typical - -
Cations In

Calcium {Ca*?)
Magnesium {Mg+2)
Sodium (Ha +)
Potassium (K +1
Barium {(Ba*+2)
Iron (Fe*Z or Fet3)
Manganese (Mn*Zor Mn*3
Aluminum {(A1+5)
Ammonium (NH %)
Strontium (Sr+2)

Typical
Cations Out
WATER Sodium (Na +)

SOFTENER Potassium (K +)
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Lo Softener Regeneration

Softener Regeneration

Water Softener Regeneration is the process through which the water softener
Flushes out the minerals it catches from the hard water. So, it can continue to
soften new water as it comes through.

Typical _ «  «
Il et _‘-J'alue Qutlel Cations In
== :
e —
| ] Calcium (Ca*2)
Eductor - T«r Magnesium (Mg+2)
.| ; Sodium (Na+)

! Potassium (K +)

Barium (Ba*2)

Iron {Fe*2 or Fe*3) IR
Manganese {Mn*Zor Mn*3g..

Aluminum (A3 hi¥: &

Ammonium (NH,*)

Strontium (Sr+2)

Bringe
Tank

e e T e e g

——— .. {3_.|rp|i[:a?|ltljI )

L s s | ; ations Ou
' ':':.H.‘ : E Drain WATER Sodium (Na*)
' SOFTENER Potassium (K +)

Softener Tank
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L Softener Regeneration
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Softener Regeneration

When Hard Water passes through water softener, calcium and magnesium-ion
are Replaced with Sodium Ions.

CONTROL HEAD, TIMER, VALVES
ON-BYPASS, HARD WATER OUT

HARD WATER IN _ : —
 P——— CoB80

EDUCTOR
BRINE NK INJECTOR

OP DIFFUSER

BRINE VALVE SOFTENER DRAIN LINE

FLOAT CONTROL-_|

BRINE WELL
or CHAMBER . BRINE

&ALT + BRI#@ %
SALT GRID —
PLATE N\ :

/OUTLET MANIFOLD

RESIN TANK
or MINERAL TANK

V

BOTTOM DIFFUSER
or STRAINER BASKET
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FILTER SCREEN
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2O Softener Regeneration Process

Softener Regeneration Process

- A Brine Water [strong salt water] is prepared.
- Brine Solution use to Flow through the Resin Tank. The resin beads get rinsed &
exchanging of sodium ions with hardness particle is accomplished.
[This is done in a backwash process.]
- Brine solution and hard water minerals then Finally Flushed from the Tank.

Water Softener Regeneration
+ To
House

Backwash Recharge Rinse

Water
Supply

Drain

Mineral Brine
Tank Tank
-——

nECHARGE

i
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