Module 6 ENERGY + Unit6.2 WATER SUPPLY

Water is an essential
resource across the world.
It is used in the home

for drinking, washing,
cooking and cleaning. In
industry, it is used as a
coolant, solvent and as a
raw material in chemical
reactions.

Raw water comes

from both surface and
subsurface sources. Surface
sources include ponds,
lakes, and other water
bodies. Subsurface water
sources include springs and
wells located underground.
Raw water may contain
pollutants, microbes,
dissolved salts and
minerals and insoluble
materials like sand and
stones, so it must be
adequately treated before
being fed into the public
supply to be used for drinking, cooking,
washing and cleaning. Water treatment is aimed
primarily at the elimination of pathogenic
microorganisms to prevent waterborne diseases
such as cholera and typhoid.

Purification methods of raw water include:
physical processes (like filtration, sedimentation
and distillation), biological processes (like

slow sand filters or biologically active carbon),
chemical processes (like flocculation and
chlorination) and electromagnetic radiation
(such as ultraviolet light).

Raw water is initially seeded with e.g. alum

to coagulate small particles of suspended
matter and is then left in settling tanks
(sedimentation basins) where the coagulated
parts form a sediment. A proportion of the
microflora is eliminated with the sediment.
The water then passes through a sand filter,

i.e. a bed of gravel supporting a layer of sand.
As it trickles through, different-sized insoluble
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solids are removed. Rapid sand
filters act mainly as mechanical
sieves, removing up to ca. 90%

of bacteria in addition to much

of the non-coagulated organic
matter. In slow sand filters, the
particles of fine sand in the upper
layers bear a film of protozoa and
other microorganisms. Most of the
bacteria and larger microorganisms
are removed by sieve action or are
ingested by the protozoa of the
biofilm.

Microorganisms are not necessarily
removed by the filtration and
coagulation stages in the treatment
of water. Chlorination, the injection
of chlorine gas into the water, is
aimed at killing any pathogenic
microorganisms which have passed
through the filters. The effectiveness
of chlorination depends on the
concentration used, the contact
time, the pH, the temperature, the
amount of organic matter and the
number of microorganisms. Excess chlorine is
removed from the water by contact with sulphur
dioxide or by passage through activated carbon,
leaving sterilised water.

Ozone also may be used to disinfect water
supplies. Ozone is a very reactive gas that can
oxidise bacteria, moulds, organic material and
other pollutants found in water. It is considered
to have superior bactericidal action to chlorine
and creates no taste problems.

Ultra-violet light can be an effective microbicide.
Since UV has very little penetrating power, it is
most effective either for surface sterilisation of
objects or for treating clear liquids.

seeded: inoculato
sieve: setaccio
spring: sorgente
waterborne: portato
nell’acqua

well: pozzo

alum: allume
to bear: portare,
trasportare

fed: fornito
gravel: ghiaia
raw: grezzo
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T | PAIRWORK| In turns, use the prompts to ask and answer questions

about the reading passage.
Where / raw water / come from?

How / rapid sand filters / work?
What / the purpose of chlorination / be?
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in italics in the passage?
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efficacy: e,

PErCeNtages: ...
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PhaSES: ... 1

Why / raw water / must / be properly treated?
What / the main aim of water treatment / be?
What / the stages of water treatment / be?

What factors / the effectiveness of chlorination / influence?

How / excess chlorine / from superchlorinated water / be removed?
What / the advantages of ozone over chlorine in disinfecting water / be?
Why / UV light only effective with clear liquids / be?

Which of these nouns can be used instead of those

e POOIS: ..o

« ProCcedures: ...
o QUANTITY: s

o 1€MOVALL .o

o STrata: e

Complete the chart with the name of the processes

involved in water purification: chlorination, filtration, sedimentation.

removes large suspended particles.
A chemical is added which causes
tiny solid particles (which would
pass through a filter) to clump
together into larger particles. These
can then be allowed to settle out or
may be filtered.

Canal Absorption
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removes small suspended particles.
The water is sprayed onto specially-
prepared layers of sand and gravel.
As it trickles through, different-
sized insoluble solids are removed.
The filter beds are cleaned
periodically by pumping clean
water backwards through the filter.

kills microbes in water.

Coagulation/
Flocculation/
Sedimentation

Filtration

Y

Microbicidal chlorine
gasis injected into the
water to sterilise it.

Treated Water
Storage

Raw water Chlorine
Primary  Powdered Alum and Fluoride Chlorine
Disinfection, Activated Polymer
Oxidation, Carbon
Chlorine
Dioxide
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