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Abstract — The provision of clean water is an important issue
to solve and there is no unique solution, thankfully. Different
areas have different problems and resources and no one
solution can be applied to all. In developed countries, water
is often pumped from a nearby lake or from ground Water and
extensively treated in several stages in large plants to ensure
safety. Water is commonly filtrated, sometimes in several
stages with chemicals added to completely eliminate the
smallest particles of pollutants and to speed up the process
Chemicals are then filtered out again. Filtration in various
forms is so far the only method to clean water, apart from UV-
purification, whether it is a traditional slow sand filter or a
reverse osmosis system or a modern, large sale filter in a
water-purification plant. The risk of disease is very high when
clean water and adequate sanitation are not available.
Contaminated water contains bacteria and viruses that cause
diseases and may contain poisonous chemicals. Suspended
solids, small particles of dust or earth that make water cloudy
or brown are likely to carry such pollutants are therefore
undesirable.
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l. INTRODUCTION

Water purification is the process of removing undesirable
chemicals, biological contaminants, suspended solids and
gases from contaminated water. The goal is to produce water
fit for a specific purpose. Most water is disinfected for human
consumption (drinking water), but water purification may
also be designed for a variety of other purposes, including
fulfilling the requirements of medical, pharmacological,
chemical and industrial applications.

All water we have is a finite, but luckily abundant,
resource. It constantly moves between earth and atmosphere
in the water cycle; accumulating in the atmosphere from
evaporation and plant transpiration and coming back down as
rain, where some of it evaporates immediately and some is
kept for a time. The water we can readily use comes from two
sources; surface water in rivers, lakes and smaller reservoirs,
natural or manmade (dams), and groundwater. Contamination
is a great risk to our water; especially surface water where
pathogenic bacteria and microbes flourish and dissolved dirt
can make it turbid. Groundwater is often safe from these
pathogens because it has been naturally filtered through rock.
Chemical contaminants such as heavy metals from industry,
synthetic fertilizers and poisonous minerals are also very
dangerous and because their particles are often very small,
they can put groundwater at risk.

When considering various systems for purifying
water, some basic concepts are taken into account.
Appropriate technology is the most important concept; it
entails technology that is easy to use and repair with locally
available material and does not need expert handling. Local

people can with a bit of help set it up themselves and maintain
it with locally available material. A good system also needs
to be cheap and reliable without endangering the
environment; either by risk of leaching chemicals into nature
or through difficulties with the disposal of used systems: non-
degradable materials or chemicals.

Il. METHODOLOGY

The Victoria water works situated in the middle of Kakinada
city supplies drinking water to various regions in and around
Kakinada. The source of water to the treatment plant comes
from SAMALKOT and ARTHAKATLA areas.

The treatment plant consists of four different plants
having different capacities as mentioned below:
1) First treatment plant: 2.70 million liters per day
2) Second treatment plant: 14.10 million liters per day
3) Third treatment plant: 14.10 million liters per day
4) Fourth treatment plant: 14.00 million liters per day

The inflow of water for one plant = 600 cubic meters per
hour
The outflow of water for one plant= 580 cubic meters per
hour

The method of filtration used in the treatment plant
is rapid sand filtration in which number of layers of coarse
and fine aggregates is placed according to their sizes in
descending order from the bottom. The raw water from the
source is taken into the clarifier and alum is added in the form
of solid cubes which contains aluminum and ferric alumina.
After the completion of the filtration chlorine is added to the
water in the form of gas. The percentage of chlorine gas added
is 2 ppm per 24hours. The total storage of the treatment plant
is 45 million liters per day and 20 cubic meters per hour of
water is left untreated in the form of sludge.

Purification Process in Water Treatment Plant

I1l. SCREENING

Screening is the first operation at any wastewater treatment
works. This process essentially involves the removal of large
non-biodegradable and floating solids that frequently enter a
wastewater works, such as rags, papers, plastics, tins,
containers and wood. Efficient removal of these constituents
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will protect the downstream plant and equipment from any
possible damage, unnecessary wear & tear, pipe blockages
and the accumulation of unwanted material that will interfere
with the required wastewater treatment processes.
Wastewater screening is generally classified into either
coarse screening or fine screening. Screens may be manually
or mechanically cleaned, with only the older and smaller
treatment facilities using manually cleaned screens as their
primary or only screening device. Coarse screens are
typically used as primary protection devices, and usually have
openings of 10mm or larger.

IV. COAGULATION AND FOCCULATION

In water treatment, coagulation is a process that occurs when
a coagulant is added to water to "destabilize” colloidal
suspensions. Conversely, flocculation involves the addition
of polymers that clump the small, destabilized particles
together into larger aggregates so that they can be more easily
separated from the water. Coagulation is a chemical process
that involves neutralization of charge whereas flocculation is
a physical process and does not involve neutralization of
charge. The coagulation-flocculation process can be used as
a preliminary or intermediary step between other water or
wastewater treatment processes like filtration and
sedimentation. Iron and aluminium salts are the most widely
used coagulants but salts of other metals such as titanium and
zirconium have been found to be highly effective as well.

V. SEDIMENTATION

Sedimentation is a physical water treatment process using
gravity to remove suspended solids from water. Solid
particles entrained by the turbulence of moving water may be
removed naturally by sedimentation in the still water of lakes
and oceans. Settling basins are ponds constructed for the
purpose of removing entrained solids by sedimentation.
Clarifiers are tanks built with mechanical means for
continuous removal of solids being deposited by
sedimentation.

Removal of suspended particles by sedimentation
depends upon the size and specific gravity of those particles.
Suspended solids retained on a filter may remain in
suspension if their specific gravity is similar to water while
very dense particles passing through the filter may settle.
Settleable solids are measured as the visible volume
accumulated at the bottom of an Imhoff cone after water has
settled for one hour.

VI. RAPID SAND FILTATION

The rapid sand filter or rapid gravity filter is a type of filter
used in water purification and is commonly used in municipal
drinking water facilities as part of a multiple-stage treatment
system.

Rapid sand filters use relatively coarse sand and
other granular media to remove particles and impurities that
have been trapped in a floc through the use of flocculation
chemicals—typically alum. The unfiltered water flows
through the filter medium under gravity or under pumped
pressure and the floc material is trapped in the sand matrix.
Mixing, flocculation and sedimentation processes are typical
treatment stages that precede filtration. Chemical additives,
such as coagulants, are often used in conjunction with the
filtration system.

VII. CHLORINATION AND FLOURIDATION

Water chlorination is the process of adding chlorine (CI2) or
hypochlorite to water. This method is used to kill certain
bacteria and other microbes in tap water as chlorine is highly
toxic. In particular, chlorination is used to prevent the spread
of waterborne diseases such as cholera, dysentery, typhoid
etc. Water fluoridation is the controlled addition of fluoride
to a public water supply to reduce tooth decay. Fluoridated
water has fluoride at a level that is effective for preventing
cavities; this can occur naturally or by adding fluoride.
Fluoridated water operates on tooth surfaces: in the mouth it
creates low levels of fluoride in saliva, which reduces the rate
at which tooth enamel demineralizes and increases the rate at
which it remineralizes in the early stages of cavities.
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VIIl. CONCLUSION

In this project we Have studies and analyzed various
Treatment methods and their functioning systems with merits
and demerits. In further work we had planned to create one
prototype model for each treatment process.
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