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Distribution of Earth's Water

Fresh-
water 3% Other 0.9% )

gz Surface Rivers 2%

water

0.3%

Earth’s water Freshwater Fresh
surface water
(liquid)
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Value

-

i,’ ‘.{:' As (mg/L)
" F (mg/L)
Cl (mg/L)
SO4”*" (mg/L)
Hg (mg/L)
Pb (mg/L)
Mn (mg/L)
Fe (mg/L)
Cu (mg/L)
Na (mg/L)
Ca (mg/L)
Mg (mg/L)
Total hardness (mg/LCaCO,)
UVsq (cm™)
pH
DOC (mg/L)

0.03-0.032
0.52-0.58
91.5-98..6
57.2-63.5
0.006
0.01-0.015
0.21-0.36
0.003-0.005
43.5-51.3
88.9-95.4
0.0213
432.5-465.8
0.046
7.3-75
0.57-0.86

" Characteristics of the natural water sample from Inner Mongolia of China.
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Purifying Water
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Methods Of Purifying Water sleJl duds 3,

e Purification on Large scale

e  Purification on Medium Scale

e Purification on Small Scale(Domestic Methods) Natural
purification

Purification at
large scale
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GROUND WATER IN AQUIFER
TAPPED BY WELL

SURFACE WATER IN
RESERVOIR/LAKE

Sources of
Drinking Water

NP

Surface Waters

Groundwater
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Chemical Coagulation 3wl Azl

\'/

Lake or Reservoir

T Mt Tt v g N Vi L

§

Coagulation removes dirt and other particles suspended in water. l
alum and other chemicals are added to water to form tiny sticky
particles called “floc”™ which attract the dirt particles. The combined

WATER
weight of the dirt and the alums (floc) becomes heavy enough to sink TOWARDS
to the bottom during sedimentation. SEDIMENTATION
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Sedimentation cuw Al
WATER
FROM
COAGULATION

l Coagulated particles fall, by gravity, through water in

a settling tank and accumulate at the bottom of the

WATER tank, clearing the water of much of the solid debris
and clear water moves to filtration.

TOWARDS

FILTRATION
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CO, + Ca(OH), —> CaCO4(S) + H,0

Ca(HCO,), + Ca(OH), — 2CaCO4(S) + 2H,0

Mg(HCO,), + Ca(OH), —== 2CaCO,(S) + Mg(OH),(S) + 2H,0
MgCl, + Ca(OH), —= Mg(OH),(S) + CaCl,(S)

MgSO, + Ca(OH), —3Mg(OH),(S) + CaS0,(S)

2NaHCO, + Ca(OH), —3 CaC04(S) + H,0 + Na,CO;

CaCl, + Na,CO,; = CaCO,(S) + 2NaCl

CaSO, + Na,CO; = CaCO,(S) + Na,SO,
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NaOH 13g4alls cla)l s A1)

C02+2NaOH —> Nay CO3+H>0
Ca (HCO3)p+2NaOH —= Ca CO3(S) + Na,CO3+2H70

Mg(HCO3)p+4NaOH — Mg(OH)»(S) +2Najy CO3+2H70
MgSO4+2NaOH —> Mg(OH),(S) +Naj SO4
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HARD WATER
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Raw water
CarHCo)
MaiHC O,
Zaso,
MgSo,
Cacl,
Macl
Sid, - Hyo

D93 Bueld 9 (593 sl 2

Strong acid cation
resin

Z0, removal unit
(as required)
Fy

GO, - H.O
H.S0,
HC

Si0. - Ha0

Strong base anion
resin

Za
F- g
E

S0,

R- CI
HSi0,
HCO,

&8l Joke

Treated water



“A’f' Aanllg idill il dolell duwgall
"' Technical and Vocational Training Corporation

\/
dugd9 dad Bueld 9 ($99 Hasl> i)y Jolw

) i . . Treatedl
] Strong acid cation VWeak base anion Strong hase anion| ™
R marer resin resin resin Lol
"1 — 1
| |
| |
| |
| |
| |
| |
| |
| |
. l
CO, removal ____!
unit (as
required)

11



“A’f' Aanllg idill il dolell duwgall
' Technical and Vocational Training Corporation
\ /

Reverse Osmosis @A&dl el

Oldall J) (slawo duds eliid pe Codall JUasl dddos o

oglall s sleally ymall s Bond § (Sl il A5 i o
LY o1 LS gllandl (zusall b pall slie dudoxs (3 <UIS)

s J2T e 631 Colgadl 9 Y D] 9 oluall A5 (3 pusind o
Bl a5 ealall g 05l

0L 1 Ve sgds 3 aall

Aadtll Oldess &)l d8Uall IMgiul § 8slaS ST o

S Jaldl § digllandl A9l & gluasSIl Slgall (yo 85aS AST

1V



WAy =
< > Lianllg iaill wjaill dolell duwwdgall

I\ Technical and Vocational Training Corporation
\

Reverse Osmosis ‘.“5\“&’-" ol

Gpo | e oSl bl syl datad o

) geud

e i cod clodl o dedoall oo G ok
i B sue Olowd 93 348y slae UM o0
90 g9 dakd cloll Wlsr 59500 o

Y il

1A



FEED OUT

N PERMEATE OUT
e
o< Ja FEED CHANNEL SPACER PERMEATE
/'" N COLLECTION TUBE
‘ FEED IN
MEMBRANE
- PERMEATE COLLECTION FEED IN
/ .,,/ ‘ MEMBRANE
OUTER WRAP / o .
FEED CHANNEL SPACER Principle of RO Membrane Filter

Reverse Osmosis
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Filtration geds AJ!

MEMBRANE FILTRATION

The pore size at each step is one-tenth smaller
1000 microns = 1 millimetre (0.001 metre)

W

(LA

Sedimentation Sand filtration

Y000 microns

100 microns
Particles of this  Typical pore size

relatively large size  in sand filtration,
can be removed rermnoving
from water as a most silt, sand
sediment or by and adhesing
the process of microorganisms
sedimentation

Microfiltration
10 microns 1 micron 0.1 micron
Typical pore size
in microfiltration,
remaving more
siit and sand plus
a wide range of
microorganism but
not all viruses

Ultrafiltration

Typical pore size
in ultrafiltration,
producing sterile
water but also
removing larger
organic molecules

Nanofiltration Reverse osmosis
Q.00 micron Q0001 Micron

Typical pore size  Typical poee size
in nanofiltration,  in reverse osmosis,
removing all  producing essentially
organic molecules pure water
plus a range of salts



7o

A’{:{ Liaallg,iaill cpill dololl duwgall
'\ Technical and Vocational Training Corporation

>

/‘\

Filtration geds AJ!

.
b1 1 ok i B —

— i
filter media
| ﬂ flermzzies airheadef
washout : i¥ : !
oA O ‘,-s-i"

zmm"m-*-tsm‘mmnmmmamf v i (\ﬂ

| 27N\ -
L washwater drain channel - -

Y



{4

<ire i allg Lialll il dolell duwgall
""\ Technical and Vocational Training Corporation
N

chemical
feed

pump

hypochlorite

solution

treated water to
distribution

\Al

Disinfection_agkd!

S &b o Jid) olge dBLs] e
100 slodl
Olwgnd o
baSe o
oblab o



“A"' Liaallg,iaill cpill dololl duwgall
Technical and Vocational Training Corporation

\'/
Storage ¢yl Disinfection sglailg Filtration gyl

STORAGE: Water is placed in a
closed tank or reservoir
DISINFECTION: A small amount of chlorine for disinfection to take
is added or some other disinfection pace. The water then
WATER method is used to kill microorganisms flows through pipes to
FROM that may be in the water. home and business in the
SEDIMENTATION community

FILTRATION: The water passes through filters, some made
of layers of sand, and charcoal that help remove smaller
articles.
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COAGULATION

4 and FLOCCULATION:
Chemical Addition for
Solids Removal

i I! mnn I!
LLLLLLILLLL SEDIMENTATION:

Solids Settling Basin

3 FiLTRATION

‘ DISINFECTION
ululuily .

3

Storage

v

T @ / SmmEEEEE .. 18
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Consumer Taps and Premise Plumbing
Distribution
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+ _ e Measur_e

Inject Lnject total chlorine,
chlorine ammonia monochloramine
’ ammonia

[
Measure
chlorine

chorine re
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GERMICIDAL LAMP IN QUARTZ SLEEVE

ULTRAVIOLET RAYS (3) OUTLET

T

(1) INLET

EASY-OFF
END CAP

STAINLESS STEEL CHAMBER
ELECTRICAL ENCLOSURE
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De-Chlorination Solution
Benefits

Granular Neutralising
Activated Carbon Chemical

uv

No bacterial
Growth

No Regeneration x x /
Costs

No Auxiliary
Equipment
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Measurement Ports Collimator

O-Ring Piston

. S

Total Length of Tube =120 cm

Tube Diameter =9 cm
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(2] REDUCES CHLORINE,
BAD ODOR

Bl w0 TASTE

REDUCES PESTICIDES, HERBICIDES,
VOLATILE ORGANIC COMPOUNDS

@ =1 REMOVES
Ul 99.9999% \
OFBATERA oo

—) 99.9999%
OF PROTOZOA

O FILTERS 1,000 LITERS
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SEDIMENT FILTERS

UV BULB CONNECTED TO MAINS ELECTRICITY

WATER OUT WHOLE OF HOUSE SUPPLY
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